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PREFACE. 


In  the  course  of  more  than  three  years'  work  with  the  parasites 
and  natural  enemies  of  the  gipsy  moth  and  brown-tail  moth,  nearly  all 
imported  from  Eurfcpe  or  Japan,  it  has  been  necessary  to  work  with  a 
number  of  species  new  to  science  and  to  make  the  most  careful  life- 
history  observations  upon  all  the  species  concerned  in  order  to 
ascertain  points  of  possible  importance  in  the  practical  handling  of 
the  material.  It  is  proposed  in  this  Technical  Series  No.  19  to  include 
a  series  of  short  papers  giving  some  of  the  systematic  and  biological 
results  of  this  work,  the  practical  deductions  for  the  most  part  being 
reserved  for  consideration  in  the  bulletins  of  the  general  series. 

TechnicalSeries  No.  12,  Part  VI,  entitled  "A  Record  of  Results 
from  Hearings  and  Dissections  of  Tachinidae,"  by  Charles  H.  T. 
Townsend,  published  September  18,  1908,  really  should  have  started 
this  Technical  Series  No.  19,  since  it  directly  concerns  itself  with 
results  of  work  at  the  gipsy-moth'  parasite  laboratory. 

The  laboratory  in  question,  it  should  be  stated,  is  now  stationed  at 
Melrose  Highlands,  Mass.  (No.  17  East  Highland  Avenue).  It  is 
conducted  with  the  cooperation  of  the  State  of  Massachusetts  and 
the  United  States  Department  of  Agriculture. 

L.  O.  Howard. 

January  28,  1910. 
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PREFACE  TO  BULLETIN. 


In  the  course  of  rather  more  than  three  years'  work  with  the  para- 
sites and  natural  enemies  of  the  gipsy  moth  and  brown-tail  moth, 
nearly  all  imported  from  Europe  or  Japan,  it  has  been  necessary  to 
work  with  a  number  of  species  new  to  science  and  to  make  the  most 
careful  life-history  observations  upon  all  the  species  concerned  in 
order  to  ascertain  points  of  possible  importance  in  the  practical 
handling  of  the  material.  It  is  proposed  in  this  Technical  Series  No. 
19  to  include  a  series  of  short  papers  giving  some  of  the  systematic 
and  biological  results  of  this  work,  the  practical  deductions  for  the 
most  part  being  reserved  for  consideration  in  bulletins  of  the  general 
series. 

The  present  paper,  therefore,  forms  the  first  of  such  a  series.  It 
describes  several  new  egg-parasites  and  gives  some  consideration  to 
others  already  described.  It  also  includes  a  brief  consideration  of 
other  forms  supposed  to  have  been  reared  from  gipsy  moth  eggs. 

Technical  Series  No.  12,  Part  VI,  entitled  "A  Record  of  Results 
from  Rearings  and  Dissections  of  Tachinidae,"  by  Charles  H.  T. 
Townsend,  published  September  18,  1908,  really  should  have  started 
this  Technical  Series  No.  19,  since  it  directly  concerns  itself  with 
results  of  work  at  the  gipsy  moth  parasite  laboratory. 

The  laboratory  in  question,  it  should  be  stated,  is  now  stationed  at 
Melrose  Highlands,  Mass.  (No.  17  East  Highland  avenue).  It  is  con- 
ducted under  the  joint  cooperation  of  the  State  of  Massachusetts  and 
the  U.  S.  Department  of  Agriculture.  The  rental  of  the  building,  all 
construction  work,  nonexpert  assistance,  and  the  expendable  sup- 
plies, together  with  the  compensation  of  foreign  agents,  are  charged 
to  the  State  of  Massachusetts.  The  Bureau  of  Entomology  of  the 
Department  of  Agriculture  is  charged  with  the  salaries  and  expenses 
of  all  expert  assistants  and  with  all  nonexpendable  supplies  and 
apparatus. 

L.  O.  H. 
in 
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TECHNICAL  RESULTS  FROM  THE  GIPSY  MOTH  PARASITE  LABORATORY. 


On  Some  Parasites  Reared  or  Supposed  to  have  been  Reared  from  the 
Eggs  of  the  Gipsy  Moth. 

By  L.  0.  Howard,  Ph.  D. 
INTRODUCTORY. 

No  native  American  egg-parasites  have  ever  been  reared  from 
the  eggs  of  the  gipsy  moth  (Porihetria  dispar  L.)  since  its  introduc- 
tion into  this  country  in  the  late  sixties.  This  seems  strange,  since 
native  Lepidopterous  eggs  are  very  frequently  attacked  by  "egg- 
parasites  of  several  genera,  notably  by  Trichogramma  and  Telenomus, 
as  well  as  occasionally  by  Anastatus  and  Ooencyrtus.  Nonparasi- 
tism  of  dispar  by  native  species  is  probably  due  to  the  character  of 
its  egg-mass,  which  is  so  compact  and  so  thoroughly  protected  by 
the  scales  of  the  parent  as  possibly  to  disguise  its  character  from 
species  unacquainted  with  it  for  many  generations,  while  actual 
experiments  with  Trichogramma  seem  to  show  that  it  is  unable  to 
pierce  the  shell  of  the  gipsy  moth  egg. 

In  the  course  of  the  extensive  importations  of  parasites  of  this 
species  from  Europe  and  Japan,  however,  carried  on  cooperatively 
by  the  State  of  Massachusetts  and  the  Bureau  of  Entomology  of 
the  U.  S.  Department  of  Agriculture,  several  primary  and  secondary 
parasites  have  been  reared  from  these  eggs  at  the  Gipsy  Moth  Para- 
site Laboratory  at  Melrose  Highlands,  Mass.,  where  they  have 
been  studied  in  greater  or  less  numbers  by  Mr.  W.  F.  Fiske,  of  the 
Bureau  of  Entomology,  in  charge  of  the  laboratory,  and  by  the 
corps  of  assistants  working  under  his  direction,  and  have  in  some 
cases  been  colonized  in  the  open.  In  the  following  pages  descrip- 
tions are  given  of  the  new  forms,  together  with  brief  notes  concerning 
their  habits,  the  notes  being  the  result  of  the  observations  of  Mr. 
Fiske  and  assistants.  Only  two  of  the  species,  namely,  Anastatus 
bifasdatus  Fonsc.  and  Schedius  Jcuvanse  How.,  appear  to  be  of 
primary  importance,  but  it  is  obvious  that  once  acclimatized  these 
two  species  will  perform  a  very  considerable  part  in  the  reduction 
in  numbers  of  the  gipsy  moth  in  the  United  States. 

The  parasites  so  far  reared  have  all  come  from  Japan,  southern 
Russia,  and  Hungary.    The  Anastatus  has  a  wider  range,  occurring 
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in  many  parts  of  Europe,  but  has  other  hosts.  Shipments  of  dispar 
eggs  received  at  the  Parasite  Laboratory  from  Switzerland  and 
northern  Germany  have  given  out  no  parasites  whatever.  Silvestri 
states  that  he  has  never  been  able  to  secure  parasites  from  the  eggs 
of  dispar  in  Italy,  but  there  is  a  reasonable  chance  that  he  did  not 
keep  his  material  long  enough  to  have  secured  the  summer-issuing 
forms  had  they  been  present.  There  is  no  evidence  as  yet  that  gipsy 
moth  egg-parasites  occur  in  western  Europe — that  is,  France  or 
Spain. 

Other  insects  are  occasionally  sent  to  this  country  accidentally 
with  these  egg-masses,  one  of  them,  a  small  Dermestid  beetle,  really 
feeding  upon  the  eggs.  This  insect  was  found  in  considerable  num- 
bers in  a  large  shipment  of  dispar  eggs,  sent  by  Prof.  Trevor  Kincaid 
from  Japan,  which  were  collected  after  the  caterpillars  had  emerged. 
This  species  has  been  examined  by  Mr.  E.  A.  Schwarz,  who  states 
that  it  is  probably  an  undescribed  species  and  genus  of  the  group 
Attageni.  The  larvae  of  Anthrenus  verbasci  L.  are  constantly  found  in 
the  old  cocoon  masses  of  the  white-marked  tussock  moth  (Hemero- 
campa  leucostigma  S.  &  A.)  in  this  country  and  under  the  batches  of 
eggs  already  hatched,  where  they  are  engaged  in  feeding  upon  the  dry 
remains  of  pupae  and  eggs.  The  writer  °  has  pointed  out  that  these 
larvae  also  eat  the  healthy  eggs,  and  that  Trogoderma  tarsale  Melsh., 
another  Dermestid,  has  the  same  habit.  This  has  since  been  seen 
to  be  the  case  with  the  white-marked  tussock  moth  in  Massachu- 
setts, and  one  of  these  species  has  several  times  been  reported  as 
destroying  the  eggs  of  the  gipsy  moth  in  Massachusetts. 

The  cocoons  of  Glyptapanteles  have  also  been  sent  in  on  bits  of 
bark  attached  to  the  egg-masses;  and  other  small  miscellaneous 
insects,  including  several  species  of  small  moths  which  had  sought 
the  protection  of  the  egg-masses  for  pupation,  have  come  in,  indicating 
not  only  the  great  possibility  of  error  in  rearing  insects  from  large 
masses  of  material,  but  also  the  necessity  for  great  care  to  avoid  the 
introduction  of  new  insect  pests. 

Family  ENCYRTID^  Walker. 

Subfamily   KNCYRTINiE   Howard. 

Trilj>e    MIRINI    AsHmead. 

Genus  SCHEDIUS,  new  genus. 

Female. — Mandibles  broad   at   apex,   very  obscurely  tridentate; 
outer  tooth  rather  short,  acute;  middle  tooth  rounded,  inner  tooth' 
flat  and  with  a  straight  edge.    Antennae  inserted  just  above  border 
of  the  mouth;  facial  depression  well  marked;  clypeus  well  rounded 
and  elevated;  vertex  rather  narrow,  head  well  produced  in  front; 
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ocelli  at  angles  of  slightly  acute-angled  triangle,  lateral  ocelli  nearer 
eye-border  than  to  each  other;  occipital  margin  somewhat  rounded; 
eyes  large,  well  rounded,  rigid  (keeping  their  shape  after  death),  very 
faintly  hairy .  Antennal  scape  slender,  subcylindrical ;  pedicel  nearly 
three  times  as  long  as  broad;  funicle  subcylindrical,  joint  1  short, 
about  one-half  length  of  pedicel,  remaining  joints  increasing  slightly 
in  length  and  width  to  club,  except  that  joint  6  is  slightly  shorter  than 
5;  club  ovate,  flattened,  nearly  as  long  as  last  three  funicle  joints 
together,  basal  joint  longest.  Body  stout;  mesonotal  axillae  well 
separated  at  tips;  mesoscutellum  well  rounded;  abdomen  shorter 
than  thorax,  short-ovate.  Wings  long  and  broad;  marginal  vein 
punctiform;  stigmal  rather  long,  slender,  slightly  enlarged  at  tip> 
extending  into  the  wing-disc  at  an  angle  of  about  35  degrees  with  the 
costa;  postmarginal  evident,  but  not  so  long  as  stigmal;  wing-disc 
with  an  oblique  hairless  streak  extending  from  stigmal  vein  toward 
the  base  of  the  wing;  hind  wings  rather  narrowT,  but  densely  and 
uniforriily  ciliate. 

Male. — Differs  from  female  principally  in  the  shorter  abdomen  and 
in  the  antennae.  Antennae  with  scape  slightly  widened  below ;  pedicel 
obconical,  very  slightly  longer  than  wTidth  at  tip;  first  funicle  joint 
slightly  longer  than  pedicel;  funicle  joints  1  to  5  subequal  in  length 
and  width,  6  somewhat  shorter;  all  funicle  joints  somewhat  convex 
on  outer  side,  nearly  straight  on  inner  side ;  club  ovate,  rather  broadly 
flattened,  somewhat  longer  than  funicle  joints  5  and  6  together;  all 
of  flagellum  beyond  pedicel  rather  closely  furnished  with  hairs  averag- 
ing about  two-thirds  the  length  of  the  respective  sclerites  that  bear 
them. 

Type. — The  following  species: 

SCHEDIUS  KUVAN^E,  new  species. 

(Figs.  1-3.) 

Female. — Length,  0.99mm;  expanse,  2.39mm;  greatest  width  of  fore 
wing,  0.43mm.  Vertex  and  cheeks  very  faintly  shagreened;  mesoscu- 
tum  nearly  smooth,  shining,  with  minute,  rather  sparse  punctures; 
mesoscutellum  densely  and  rather  coarsely  shagreened,  well  rounded 
at  tip;  propleura  very  faintly  shagreened,  somewhat  shining.  Gen- 
eral color  black;  mesoscutellum  with  a  bronzy  luster;  trochanters, 
tips  of  femora,  apical  half  or  a  little  more  ot  front  and  middle  and 
hind  tibiae  yellowish;  all  tarsi  lighter;  antennae  dark  brown;  dark 
parts  of  the  legs  more  brown  than  black.     Wings  hyaline. 

Male. — Length,  0.9mm;  expanse,  2.28mm;  greatest  width  of  fore 
wing,  0.43mm.  Resembles  female,  except  that  the  flagellum  of  the 
antenna  is  light  brown,  and  except  for  the  structural  characters  men- 
tioned in  the  generic  diagnosis. 

Described  from  numerous  male  and  female  specimens  reared  Sep- 
tember, 1908,  at  the  Gipsy  Moth  Parasite  Laboratory  of  the  State  of 
17215— No.  10—10 2 
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Massachusetts  and  the  Bureau  of  Entomology,  at  Melrose  High- 
lands, Mass.,  from  the  eggs  of  Porihetria  dispar  received  from  Tokyo, 
Japan,  from  Prof.  S.  I.  Kuwana,  Entomologist  of  the  Imperial  Agri- 
cultural Experiment  Station  at  Nisliigahara,  Tokyo,  after  whom  the 
species  is  named  in  partial  recognition  of  his  great  services  to  the 
United  States  in  sending  parasites  from  Japan. 

Type. — No.  12158,  U.  S.  National  Museum;  Gipsy  Moth  Laboratory 
No.  1698. 

This  species  appears  to  be  an  important  parasite  of  the  gipsy 
moth.  It  has  been  imported  in  very  large  numbers  through  the 
courtesy  of  Professor  Kuwana.  The  great  majority  of  the  specimens 
have  been  dead  upon  arrival,  but  small  numbers  have  emerged  living 
at  the  Gipsy  Moth  Parasite  Laboratoiy  at  Melrose  Highlands.  The 
species  appears  to  be  more  common  in  the  vicinity  of  Tokyo  than 


Fig.  1.— Schediwf  kumnir:  Female.     Highly  magnified.    (Original.) 

in  other  parts  of  Japan.  This  parasite  in  the  field  issues  from  dispar 
eggs  in  the  autumn  after  they  have  been  deposited.  For  some 
reason  it  has  not  been  reared  freely  from  Japanese  eggs  collected  and 
forwarded  during  the  winter.  The  possible  inference  that  it  does 
not  hibernate  in  the  eggs  of  this  host  in  Japan  is  not  in  accord  with 
its  behavior  in  America.  There  is  ample  time  for  two  and  possibly 
three  generations  in  the  same  autumn  after  the  gipsy  moth  has  laid 
its  eggs.  The  species  is  easily  controlled  in  the  laboratory,  as  deter- 
mined by  Mr.  Fiske,  and  more  than  twenty  thousand  have  been 
reared  and  liberated  from  a  total  importation  of  about  twenty  living 
individuals.  The  early  stages  have  been  worked  out  at  the  laboratory 
by  Messrs.  Fiske  and  II.  F.  Smith,  and  are  very  remarkable.  It 
attacks  the  eggs  of  its  host  when  freshly  deposited  and  with  equal 
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Fig.  2.—Sc*ntdiu*  kuvanac: 
9,  antenna  of  female. 
(Original.) 


' ,  Antenna  of  male; 
Highly   magnified. 


freedom  those  which  contain  the  fully  developed  caterpillar  all  ready 

to  hatch. 

Genus  TYNDARICHUS,  new  genus. 

Female.— :Mandibles  like  those  of  Schedius.  Antennae  short;  scape 
rather  fhort,  with  a  rather  broad  leaflike  extension  below;  pedicel 
long,  obconical,  two  and  one-half  times  as  long  as  width  at  tip  and 
half  as  long  as  f unicle ;  first  f unicle 
joint  narrower  than  tip  of  pedicel 
and  rather  shorter  than  broad;  fu- 
nicle  joints  2,  3,  and  4  each  about 
as  long  as  1,  but  gradually  widen- 
ing; 5  and  6  somewhat  longer  and 
considerably  wider,  thus  making  the 
width  increase  from  1  to  6;  club 
very  broad,  somewhat  flattened, 
having  three  segments  subequal  in 
length,  but  with  the  dividing  sutures 
slightly  oblique,  tip  obliquely  trun- 
cate from  a  point  immediately  before 
the  last  suture ;  flagellum  with  sparse 
hairs,  and  scape  and  pedicel  with  a 
few  bristles.  Body  short,  stout,  re- 
sembling Schedius  in  general  appearance.  Antenna?  inserted  slightly 
above  mouth  border;  facial  depression  and  clypeus  resembling 
Schedius;  vertex  narrower  than  with  Schedius,  but  ocelli  placed  in 

the  same  manner;  oc- 


cipital  margin  acute; 
eyes  naked,  not  rigid 
(falling  in  after  death). 
Axillae  of  mesonotum 
barely  meeting  at  tip ; 
abdomen  flattened 
above,  triangular, 
nearly  as  long  as 
thorax.  Fore  wings 
broad;  disc  closely 
ciliate  though  not  so 
densely  as  with  Sched- 
ius, oblique  hairless 
line  below  stigma 
faintly  indicated,  but 
the  entire  disc  below 
submarginal  vein  only 
sparsely  ciliate;  marginal  vein  punctiform,  stigmal  much  as  v^ith 
Schedius;  submarginal  vein  with  a  pronounced  and  curious  break  beyond 
middle  as  illustrated  in  figure  5 ;  hind  wings  broader  than  with  Schedius. 


^5s> 


Jp*^ 


Fio.  3.— Schedius  kuvanx:  Fore  and  hind  wings  of  female.    Highly 
magnified.    (Original.) 
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Fig.  4. — Tyndarichus  naise:  a,  Antenna  of  female;  6,  club  of  same, 
from  below;  c,  antenna  of  male.    Highly  magnified.    (Original.) 


Male. — Body  short,  stout;  mesonotum  liighly  arched;  abdomen 
flat,  broadly  ovate.     Antennas  long;,  submoniliform,  ventral  outline 

of  funicle  joints  nearly 
straight,  dorsal  out- 
lines somewhai  round- 
ed ;  scape  short,  subey- 
lindrical,  very  slightly 
w  i  d  e  n  e  d  ventrally ; 
pedicel  shorter  than 
first  funicle  joint;  all 
funicle  joints  subequal 
in  length  and  width, 
the  sixth  rather 
shorter;  club  slightly 
flattened,  long-ovate, 
pointed  at  tip,  one  and 
one-half  times  longer 
than  sixth  funicle 
joint;  the  whole  fla- 
gellum  beyond  pedicel 
rather  abundantly 
furnished  with  long, 
slightly  curving  bristles,  having  no  marked  tendency  to  form  defi- 
nite whorls,  each  bristle  about  as  long  as  its  sclerite. 

Type. — The  following  spe- 
cies: 

TYNDARICHUS  NAV^,  new 
species. 

(Fig8.4;5.) 

Female. — Length,  1.0\Smm; 
expanse ,  2.1 9mm ;  greatest 
width  of  fore  wing,  O^O™111. 
Entire  body  black,  shining; 
head  and  mesonotum  very 
faintly  shagreened;  vertex 
and  cheeks  with  steel-blue 
reflections ;  mesoscutellum 
with  coppery  reflections; 
antennae  dark  brown, -with 
light  brown  pile ;  all  legs  dark 
brown,  nearly  black  except 
at  tips  of  tibiae  and  all  tarsi. 

Male. — Length,  0.93mm;  expanse,  2.19mm;  greatest  width  of  fore 
wing,  0.44mm.  Differs  from  female,  aside  from  characters  mentioned 
in  generic  description,  very  slightly.     Antennae  brownish,  with  black 


Fig.  5.- 


Tyndarichus  navx:  Fore  and  hind  wings  of  female. 
Highly  magnified.    (Original.) 


PARASITES  REARED  FROM  EGGS  OF  GIPSY  MOTH.  7 

hairs.  General  appearance  of  body  more  opaque  than  with  the 
female  and  metallic  reflections  less  distinct ;  leg  coloration  identical. 

Described  from  seven  female  and  four  male  specimens  reared  from 
the  eggs  of  Porthetria  dispar,  June,  July,  and  August,  received  from 
U.  Xawa,  Gifu,  Japan,  after  whom  the  species  is  named. 

Type. — No.  12159,  U.  S.  National  Museum;  Gipsy  Moth  Labora- 
tory Xos.  1625,  1020,  and  1039. 

This  parasite  has  also  been  imported  from  Japan  in  eggs  collected 
by  Professor  Kuwana,  and  seems  to  follow  Schedius  in  distribution 
in  Japan.  It  is  very  much  less  common,  but  varies  in  abundance  in 
different  lots  of  eggs.  Unlike  Schedius,  it  has  been  reared  freely 
from  the  eggs  collected  and  forwarded  during  the  winter,  emerging 
at  various  times  in  the  spring  and  summer.  So  far  as  indicated  by  a 
considerable   number   of    dissections    made    by   Messrs.    Fiske    and 


Fig.  6.— Anastatus  bifasciatus:  Female.    Highly  magnified.     (Original.) 

Smith,  it  is  invariably  secondary.     Its  host  is  usually  Schedius,  occa- 
sionally Pachyneuron,  and  possibly  Anastatus. 

Sutafhmily-  KUPELMIN^  Howard. 

Tribe  EUPELMINI  Ashmead. 

Genus  ANASTATUS  Motschulsky. 

ANASTATUS  BIFASCIATUS  (Fonscolombe). 

(Fig.  6.) 
Cynips  bifasciata  Fonscolombe. 
Eupelmus  bifasciatus  Fdrster,  1860. 
Eupelmus  bifasciatus  Wachtl,  1882  (from  eggs  of  Ocneria  dispar). 

This  very  widespread  parasite  is  an  important  enemy  of  the  gipsy 
moth.     It  has  been  reared  at  the  Parasite  Laboratory  at  Melrose 
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Highlands  by  Mr.  Fiske  and  assistants  from  egg-masses  received  from 
all  parts  of  Japan,  but  more  commonly  from  those  collected  in 
Fukuoka,  these  egg-masses  having  been  sent  in  by  several  of  the  ener- 
getic Japanese  correspondents  of  the  Bureau,  but  principally  by  Mr. 
U.  Nawa  and  Prof.  S.  I.  Kuwana.  It  has  also  been  reared  from  eggs 
sent  from  the  Crimea  by  Prof.  S.  Mokshetsky,  and  in  especial  abun- 
dance from  eggs  sent  from  Hungary  by  Prof.  J.  Jablonowski.  The 
species  appears  to  be  much  more  common  in  European  countries, 
but  is  apparently  local  in  its  European  distribution.  Dalla  Torre 
records  it  from  France  and  from  lower  Austria.  Many  thousands  of 
specimens  of  tliis  species  have  been  reared  at  the  Parasite  Laboratory. 
It  attacks  the  egg  of  dispar  very  shortly  after  the  latter  is  deposited, 
and  requires  a  full  year  for  a  generation — a  fact  wliich,  while  it  would 
seem  to  reduce  its  possible  value  as  an  effective  parasite  of  the  gipsy 
moth,  really  enhances  it  as  an  introduced  species,  since  it  is  independ- 
ent of  other  insects  for  alternate  hosts  at  seasons  when  eggs  of  the 
gipsy  moth  are  not  available.  The  accompanying  figure  was  drawn 
from  a  museum  specimen.     In  life  the  abdomen  is  not  sunken  dorsally. 

Family  PTEROMALIBiE  Ashmead. 

Subfkmily  SPHECrlG-ASTKRIN^  Anhmead. 

Tribe  PACHYNEURINI  Ashmead. 

Genus  PACHYNEURON  Walker. 

PACHYNEURON   GIFUENSIS  Ashmead. 

Pachyncuron  gifuensis  Ashmead,  Journ.  N.  Y.  Ent.  Soc.,  xn,  No.  3,  p.  158,  Sep- 
tember, 1904. 

This  species,  described  by  Ashmead  as  above,  was  part  of  a  collec- 
tion referred  to  the  U.  S.  National  Museum  some  years  ago  by  Pro- 
fessor Mitsukuri,  of  Tokyo.  It  has  recently  been  imported  from 
Japan  in  eggs  of  dispar  collected  by  Prof.  S.  I.  Kuwana,  and  is  appa- 
rently common  in  the  vicinity  of  Tokyo.  In  habits  it  is  like  Tynda- 
richus  navx,  as  determined  by  Messrs.  Fiske  and  Smith  at  the  Para- 
site Laboratory,  but  it  is  a  little  less  common  and  issues  in  the  spring. 
It  is  a  hyperparasite,  and  attacks  Schedius  Icuvame  and  Tyndarichus 
navse  as  well;  in  the  first  instance  being  secondary  and  in  the  other 
instance  tertiary.  In  one  instance  at  the  laboratory  it  was  reared 
from  an  egg  which  originally  contained  Anastatus  bifasciatus.  The 
type  and  two  other  specimens  were  reared  by  Mr.  Y.  Xawa  from  an 
apliis  at  Gifu,  Japan,  undoubtedly  parasitic  on  some  primary  parasite 
of  the  Aphidid. 
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Family  EULOPHID^E  Ashmead. 

Subfamily  B3L-AwCHB3RTIN"JE:  Ashmead. 

Trit>e  ELACHERTINI  Ashmead, 

Genus  ATOPOSOMOIDEA,  new  genus. 

Female. — Apparently  this  genus  comes  near  Atoposoma  Masi,  as 
the  proposed  name  suggests,  and  is  distinguished  chiefly  by  the  solid 
thorax,  naked  eyes,  somewhat  less  elevated  vertex,  slightly  different 
dentation  of  the  mandibles,  low  insertion  of  the  antennae,  different 
proportions  of  the  antennal  sclerites,  and  greater  length  of  post- 
marginal  vein — all  of  which  are  indicated  in  the  accompanying  illus- 
tration (fig.  7).  Atoposoma  is  closely  related  to  Zagrammosoma 
Ashmead,  also  parasitic  on  a  Lepidopterous  larva. 


Fro.  7.—Atopo8omoidea  ogima:  a,  Female;  b,  head  of  same,  anterior  aspect;  c,  antenna  of  same;  d,  man- 
dible of  same,    a,  Very  much  enlarged;  b-d,  highly  magnified.    (Original.) 

Male. — Differs  from  female  in  its  shorter  antenna',  which  are 
furnished  with  rather  dense  pile  which  is  shorter  than  with  female. 
It  also  has  a  shorter  abdomen. 

Type. — The  following  species : 

ATOPOSOMOIDEA  OGIMiE,  new  species. 

(Fir.  7.) 

Female. — Length,  1.65mm;  expanse,  2.66mm;  greatest  width  of  fore 
wing,  0.5mm.  Pronotum  and  entire  mesonotum  finely  shagreened. 
Mesopleura  also  finely  shagreened.  General  color  lemon-yellow. 
Head  with  a  large,  black  occipital  spot;  a  large,  nearly  circular, 
black  spot  on  pronotum  and  mesonotum,  divided  in  about  its  middle 
by  the  pronotal  suture;  central  portion  of  mesoscutellum  black,  and 
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the  sides  as  well,  below  middle ;  metanotum  black ;  abdomen  with  a 
black,  rounded  spot  dorsally  just  below  middle,  abdomen  also  black 
at  tip;  antennae  brownish,  with  a  wliitish  pile;  all  legs  light  yellow. 

In  the  markings  the  species  is  extremely  variable.  A  frequent 
variation  from  what  we  may  call  the  typical  markings  as  shown  in 
the  illustration,  is  the  absence  of  the  black  spot  on  mesoscutellum, 
although  sometimes  it  is  represented  by  a  minute  central  dot;  the 
occipital  black  spot  is  frequently  lacking;  the  pronotal  and  meso- 
scutal  spots  frequently  become  greatly  reduced  in  size.  On  the 
other  hand,  in  many  specimens  the  black  spots  become  greatly  en- 
larged so  as  to  make  black  almost  the  predominant  color  of  the 
insect. 

Male. — Length,  1.26mm;  expanse,  2.43mm;  greatest  width  of  fore 
wing,  0.43mm.  Antennae  yellowish,  with  abundant,  long,  white  pile. 
Color  as  with  female,  except  that  entire  apical  half  of  dorsum  of 
abdomen  is  black,  and  entire  pronotum  is  black.  There  is  almost 
the  same  range  of  variation  in  size  of  black  spots  as  with  the 
female. 

Described  from  43  female  and  8  male  specimens  reared  from 
cocoons  of  Glyptapanteles  japonicus  Ashmead,  received  from  Trevor 
Kincaid  during  the  summer  of  1908  from  various  localities  in  Japan, 
and  from  other  cocoons  of  the  same  species  received  from  S.  I.  Kuwana 
during  the  summer  of  1909  from  different  localities  in  Japan.  Named 
after  Prof.  G.  Ogima,  Assistant  Entomologist,  Kyushiu  Experiment 
Station,  Kumamoto,  Japan,  in  recognition  of  his  valuable  services. 

Type. — No.  12681,  U.  S.  National  Museum;  Gipsy  Moth  Labora- 
tory Nos.  1623  and  1074. 

There  is  a  single  female  of  this  species,  labeled  '*  Kumamoto,  Japan, 
reared  10th  of  May,  1907,  by  G.  Ogima,  egg-parasite  of  P.  dispar." 
This  specimen  was  not  sent  to  the  writer  by  Professor  Ogima  himself 
directly,  but  either  through  Professor  Kuwana  or  Mr.  Kincaid,  and 
it  is  the  receipt  of  this  specimen  which  justifies  the  description  of 
this  new  genus  and  species  in  a  paper  on  the  egg-parasites  of  the 
gipsy  moth.  Very  large  numbers  of  this  parasite,  however,  have 
been  reared  at  the  Parasite  Laboratory  at.  Melrose  Highlands,  by 
Mr.  Fiske,  from  the  cocoons  of  the  Glyptapanteles,  and  it  is  very  pos- 
sible that  a  mistake  has  arisen  in  Japan  through  the  rearing  of  this 
species  apparently  from  an  egg-mass  of  dispar  which  had  been  laid 
over  a  mass  of  Glyptapanteles  cocoons.  Similar  instances  have 
occurred  before,  notably  in  the  case  of  Ashmead's  Ablerus  disiocampse, 
which  apparently  came  from  an  egg-mass  of  Clisiocampa  but  in 
reality  from  Chiona^pis  furfura  on  the  bark  of  the  twig  under  the 
egg-mass  of  the  Lepidopterous  insect.  Similarly  the  writer's  Iso- 
dromus  iceryx  was  apparently  reared  by  Mr.  D.  W.  Coquillett  from 
egg-masses  of  Icerya  purchasi  but  in  reality  came  from  a  Chrysopa 
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cocoon  hidden  among  the  egg-masses  and  so  covered  with  wax  as 
probably  to  be  indistinguishable. 

Several  species  of  Elachertines  of  this  general  type,  including  at 
least  one  undescribed  genus  in  addition  to  Atoposoma  and  Zagram- 
mosoma,  have  been  reared  from  Microlepidopterous  larv®.  The  first 
one  that  the  writer  ever  saw  was  reared  from  LithocoUetis  ficheUa 
in  Washington  in  1879.  Others  were  reared  from  leaf-miners  from 
Florida,  but  none  of  these  striking  forms  was  described  until  Ash- 
mead0  described  the  genus  Hippoceplvalus  for  a  species,  muUiline- 
atu8,  reared  by  Mr.  C.  L.  Marlatt  from  LithocoUetis  ornateUa.  On 
account  of  the  preoccupation  of  the  name  Hippocephalus,  Ashmead, 
in  his  monograph  of  the  Chalcidoidea,  changed  the  name  to  Zagram- 
mo8oma.  Masi's  type  of  Atoposoma  (A.  variegatum)  fed  in  the 
larval  state  exteriorly  on  a  larva  of  the  Lepidopter,  (EcopltyUembius 
neglectus.  The  present  genus,  Atoposomoidea,  appears  to  be  the  first. 
Chalcidid  of  this  markedly  beautiful  and  peculiar  f acies  to  have  been 
reared  from  a  Braconid  cocoon,  and  we  must  assume  from  the  great 
numbers  in  which  these  rearings  have  been  made  that  the  habit  is 
normal  for  this  species. 

Subfamily  APHELININ-SJ  Howard. 

Tribe  APHELININI  Aehmead. 

Genus   PERISSOPTERUS   Howard. 

PERISSOPTERUS  JAVENSIS  Howard. 

Peri$sopteru8  javensis  Howard,  New  Genera  and  Species  of  Aphelininae,  Tech. 
Ser.  12,  Pt.  IV,  Bur.  Ent.,  U.  S.  Dept.  Agr.,  Washington,  p.  88,  July  12, 1907. 

The  type  series  of  this  beautiful  little  parasite  was  reared  in  Feb- 
ruary, 1900,  by  A.  Koebele  from  a  scale  insect  of  the  genus  Tachardia 
on  an  ornamental  plant  at  Singapore,  Straits  Settlements.  All  of 
the  other  species  of  the  genus  have  been  reared  invariably  from  scale 
insects  and  nothing  else.  A  record  of  the  issuance  of  P.  javensis 
from  gipsy  moth  eggs  is  therefore  open  to  doubt,  and  one's  first  im- 
pression is  that  it  must  have  come  from  some  scale  insect  over  which 
a  dispar  egg-mass  had  been  laid.  Nevertheless,  according  to  Mr. 
Fiske,  the  single  female  submitted  to  the  writer  for  determination 
came  from  a  dispar  egg  received  from  Professor  Kuwana  from  near 
Tokyo.  The  apparent  great  discrepancy  between  this  statement 
and  the  previous  records  renders  it  desirable  to  give  an  explicit  state- 
ment of  the  facts  as  observed  by  Mr.  Fiske.  From  his  original  notes 
it  is  found  that  December  9, 1908,  a  lot  of  250  egg-masses  of  dispar, 
collected  in  Tokyo  November  5,  1908,  by  Professor  Kuwana,  was 
received.  One  of  these  egg-masses  was  thin,  with  the  hairy  covering 
badly  weathered,  and  many  of  the  eggs  exposed.     Critical  examina- 

a  Bulletin  3,  Kans.  St.  Exp.  Sta.,  1888. 
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tion  of  this  mass  indicated  that  181  of  the  eggs  were  apparently 
healthy.  Parasites  had  emerged  from  108,  while  the  dead  or  doubtful 
eggs  numbered  35.  Mr.  Fiske  thinks  that  the  parasites  that  had 
emerged  were  probably  Schedius.  On  December  14  the  35  eggs  of 
the  third  category  were  assorted  into  those  which  appeared  to  contain 
parasites  and  those  which  were  dead.  They  were  emptied  into  a 
watch  glass,  and  a  single,  small,  living  parasite  (the  Perissopterus 
under  consideration)  was  found.  Careful  examination  of  the  eggs 
showed  two  which  had  very  small  round  holes  in  the  side,  from  either 
of  which  the  parasite  might  have  come.  These  holes  were  smaller 
than  those  usually  made  by  any  of  the  other  known  parasites.  These 
eggs  were  separated  from  the  others,  and  on  March  4  one  of  them 
was  boiled  in  caustic  potash  (KOH)  and  its  contents  examined. 
Fragments  of  the  pupal  exuvium  of  a  small  Chalcidid  different  from 
that  of  any  other  parasite  studied  was  found  and  mounted.  There 
was  no  other  indication  of  any  other  parasite  in  the  egg,  and  the 
one  which  emerged  appeared  to  have  fed  upon  the  caterpillars  pri- 
marily. No  parasite  remains  were  found  in  the  other  pierced  egg. 
The  parasite  found  on  December  14  was  placed  in  a  small  vial  with 
a  variety  of  eggs,  including  some  of  dispar  that  contained  larvae  of 
Anastaius,  others  that  contained  healthy  dispar  caterpillars,  and 
some  of  the  tussock  moth.  The  Perissopterus  (which  was  a  female) 
lived  for  some  days,  but  showed  no  interest  in  any  of  the  eggs. 

Family  PROCTOTRYPID^E  Ashmead. 

Subf&mily  SCBLIONIN^fl   Howard. 

Tribe  TELENOMINI  Ashmead. 

Genus  TELENOMUS  Haliday. 

TELENOMUS,  new  species. 

In  the  autumn  of  1897  there  was  received  from  Prof.  S.  Mokshetsky, 
of  Simferopol,  Russia,  a  single  specimen  of  a  new  species  of  Telenomux, 
which  he  reared  during  September,  1906,  from  the  eggs  of  the  gipsy 
moth.  As  probably  Professor  Mokshetsky  will  describe  this  species 
himself,  it  is  given  no  name  at  this  time.  Curiously  enough,  it  belongs 
to  the  same  group  of  the  genus  to  which  Telenomus  culiratus  Mayr 
belongs  much  more  closely  than  to  any  of  the  species  reared  from 
Lepidopterous  eggs.  T.  cultratus  lives  both  as  larva  and  pupa  in 
the  eggs  of  the  Pentatomidse,  from  which  it  has  been  reared  by 
Rogenhofer  and  Hofmann.  This  new  species  does  not  appear  to  be 
an  important  parasite  of  dispar  eggs,  since  this  is  the  only  rearing 
known  to  us,  and  none  has  been  recorded. 

O 


9 

Technical  Series,  No.  19,  Part  II. 

U.  S.  DEPARTMENT  OF  AGRICULTURE. 

BUREAU  OF  ENTOMOLOGY. 
L.  0.  HOWARD,  Entomologist  and  Chief  of  Bureau. 


TECHNICAL  RESULTS  FROM  THE  GIPSY  MOTH 
PARASITE  LABORATORY. 


II.  DESCRIPTIONS  OF  CERTAIN  CHALCIDOID 

PARASITES. 


By  J.  O.  CRAWFORD, 

Assistant  Curatory  Division  of  Insects ,  U.  S.  National  Museum. 


Issued  April  30,  1910. 


WASHINGTON: 

GOVERNMENT    PRINTING    OFFICE. 

1910. 


B  UREA  U  OF  ENTOMOLOQ  Y. 
• 
L.  O.  Howard,  Entomologist  and  Chief  of  Bureau. 

C.  L.  Marlatt,  Assistant  Entomologist  and  Acting  Chief  in  Absence  of  Chief. 

R.  S.  Clifton,  Executive  Assistant. 
Chas.  J.  Gilliss,  Chief  Clerk. 
F.  H.  Chittenden,  in  charge  of  truck  crop  and  stored  product  insect  investigations. 
A.  D.  Hopkins,  in  charge  of  forest  insect  investigations. 
W.  D.  Hunter,  in  charge  of  southern  field  crop  insect  investigations. 
F.  M.  Webster,  in  charge  of  cereal  and  forage  insect  investigations. 
A.  L.  Quaintance,  in  charge  of  deciduous  fruit  insect  investigations. 
E.  F.  Phillips,  in  charge  of  bee  culture. 

D.  M.  Rogers,  in  charge  of  preventing  spread  of  mothsy  field  work. 
Rolla  P.  Currie,  in  charge  of  editorial  work. 

Mabel  Colcord,  librarian. 

Preventing  Spread  op  Moths. 

parasite  laboratory. 

W.  F.  Fiske,  incharge;  A.  F.  Burgess,  H.  S.  Smith,  H.  L.  Viereck,  W.  R.  Thompson, 
C.  W.  Colons,  T.  L.  Patterson,  R.  Wooldridoe,  P.  H.  Timberlake, 
assistants. 

FIELD  WORK. 

D.   M.   Rogers,  in  charge;  H.    B.    Dalton,   A.   L.   Connolly,    H.   W.   Vinton, 
D.  G.  Murphy,  I.  L.  Bailey,  H.  L.  McIntyre,  assistants. 


CONTENTS. 


Page. 

Introduction 13 

Family  Chalcididae 13 

Subfamily  Chalcidinse 13 

Tribe  Chalcidini 13 

Genus  Chalcis 13 

Family  Perilampidse 20 

Genus  Perilampus 20 

Family  Pteromalidw 21 

Subfamily  Pteromalinse 21 

Tribe  Pteromalini 21 

Genus  Hypopteromalus 21 

Family  Eulophidae 22 

Subfamily  Entedoninse 22 

Tribe  Entedonini 22 

•Genus  Pleurotropis 22 

Subfamily  Eulophinse 24 

Tribe  Eulophini 24 

Genus  Dimmockia 24 

in 


ILLUSTRATIONS. 


Page. 

Fig.  8.  Chalcis  ovala,  female:  Head,  showing  carina  at  front  of  malar  space 15 

9.  Chalcis  ovata,  female:  Ventral  view  of  hind  coxa,  showing  tubercle. . : .  15 

10.  Chalcis  ovata,  female:  Hind  femur  and  tibia,  showing  markings 15 

11.  Chalcis  robusta,  female:  Hind  femur  and  tibia,  showing  markings 15 

12.  Chalcis  incerta,  female:  Hind  femur  and  tibia,  showing  markings 16 

13.  Chalcis  fiskei,  female :  Hind  femur  and  tibia,  showing  markings 16 

14.  Chalcis  fiskei,  female:  Head,  showing  carina  at  front  of  malar  space 16 

15.  Chalcis  obscwrata,  female:  Hind  femur  and  tibia,  showing  markings 17 

16.  Chalcis  obscwrata,  female:  Head,  showing  carina  at  front  of  malar  space.  17 

17.  Chalcis  flavipes,  female:  Hind  femur  and  tibia,  showing  markings 18 

18.  Chalcis  flavipes,  female:  Head,  showing  carina  at  front  of  malar  space. .  18 

19.  Chalcis  minuta,  female:  Hind  femur  and  tibia,  showing  markings 18 

20.  Chalcis  minuta,  female:  Hind  femur,  inner  side,  showing  tubercle  near 

base 18 

21.  Chalcis  minuta,  female:  Head,  showing  carina  at  front  of  malar  space. .  18 

22.  Chalcis  paraplesia,  female:  Hind  femur  and  tibia,  showing  markings. . .  19 

23 .  Chalcis  paraplesia,  female :  Head ,  showing  carina  at  front  of  malar  space .  19 

IV 


U.  8.  D.  A.,  B.  B.  Tech.  Ser.  19,  Pt  IL  Issued  April  30, 1910. 
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II.  Descriptions  of  Certain  Chalcidoid  Parasites. 

By  J.  C.  Crawford, 
Assistant  Curator,  Division  of  Insects ,  U.  8,  National  Museum. 

INTRODUCTION. 

The  new  species  described  in  this  paper  came  from  material 
imported  from  Japan  and  Europe  for  the  purpose  of  rearing  parasites 
of  the  gipsy  moth  and  the  brown-tail  moth.  The  work  of  rearing 
these  parasites  is  conducted  at  the  Gipsy  Moth  Parasite  Laboratory, 
now  situated  at  Melrose  Highlands,  Mass. 

In  the  study  of  these  parasites  a  Zeiss  binocular  microscope  has 
been  used  with  magnifications  of  from  24  to  35.  In  cases  where  the 
description  states  that  the  series  includes  more  than  one  specimen  of 
each  sex  the  description  is  drawn  from  one  specimen  of  each  sex,  and 
any  variation^  in  the  other  specimens,  which  are  designated  as  para- 
types,  are  cited. 

In  considering  the  genus  (Thalcis  it  has  been  deemed  desirable  to 
display  in  a  synoptic  table  not  only  all  of  the  species  of  this  genus 
which  have  been  introduced  purposely  as  parasites  of  the  gipsy  moth 
or  the  brown-tail  moth  or  accidentally  included  in  shipments  of  para- 
site material,  but  also  all  of  the  species  of  the  genus  known  to  occur 
in  the  United  States.  In  the  same  way  it  has  been  deemed  desirable 
to  publish  a  table  separating  the  common  American  form  from  the 
two  species  of  the  genus  Hypopteromalus  accidentally  included  in 
shipments  of  parasite  material,  and  also  to  separate  in  a  synoptic 
table  the  different  Japanese  species  of  the  genus  Pleurotropis  which 
have  three  funicle  joints.  As  pointed  out,  P.  atamiensis  belongs 
probably  to  an  undescribed  genus. 

Family  CHALCIDIDjE  Walker. 

Smbfexaily  CHAX.CII3INJ5C  Howard. 

Trit>e  CHALCIDINI  Ashmead. 

Genus  CHALCIS  Fabricius. 

Since  some  of  the  species  of  CJtalcis  from  Europe  and  Japan  are 
being  introduced  into  this  country,  it  appears  best  to  give  a  table  of 
all  of  the  species  of  the  genus  known  to  occur  in  the  United  States 
and  to  include  in  this  table  the  exotic  species  which  are  involved. 

13 
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In  the  following  table  and  descriptions  of  species  the  term  "  tubercle 
of  hind  cox®  "  refers  to  a  small  projection  on  the  ventral  side  of  certain 
species  (fig.  9).  The  tubercle  of  the  hind  femur  is  the  small  elevation 
on  the  inner  side  near  base  and  on  the  lower  margin  of  the  femur 
(fig.  20). 

In  all  of  the  figures  showing  the  carina  which  separates  the  malar 
space  from  the  face,  the  drawings  are  made  facing  the  left. 

Table  of  Species  of  the  Genus  Chalcis. 

1.  Hind  femora  on  outer  side  black  or  black  and  yellow 2 

Hind  femora  on  outer  side  red,  or  red  and  yellow,  or  red  and  black 12 

2.  Carina  at  front  of  malar  space  not  branched,  running  direct  to  eye 3 

Carina  at  front  of  malar  space  branched  or  directed  backward  before  reaching 

eye 5 

3.  Hind  femora  closely  punctured,  tooth  nearest  base  on  lower  margin  of  hind 

femora  triangular.    (America) ovata  Say. 

Hind  femora  almost  impunctate,  especially  the  inner  side,  tooth  nearest  base 
of  hind  femora  massive : 4 

4.  Hind  femora  on  outer  side  yellow  at  base  and  apex.    (America) . .  robusta  Cresson. 
Hind  femora  yellow  only  at  apex.    (America) incerta  Cresson. 

5.  Scape  in  front  with  a  yellow  spot 6 

Scape  in  front  entirely  dark 7 

6.  Hind  femora  mostly  yellow.    (America) tegularis  Cresson. 

Hind  femora  mostly  black.    (America) ..   $  coloradensis  Cresson. 

7.  Inner  side  of  hind  femora  distinctly,  closely  punctured 8 

Inner  side  of  hind  femora  almost  entirely  impunctate 11 

8.  Posterior  tibiae  behind  mostly  black 9 

Posterior  tibiae  behind  yellow  except  basalfy 10 

9.  Hind  femora  entirely  black,  hind  tibiae  black  with  a  small  yellow  spot  at 

apex.    (America) tarmta  Dalla  Torre. 

Hind  femora  with  a  yellow  spot  at  apex;  hind  tibiae  with  a  yellow  annulus 
near  base.    (Japan) fishei,  new  species. 

10.  Hind  tibiae  at  base  black;  a  small  area  beneath  antenna  smooth;  pupal  skin 

light  colored.    (Japan) obscurata  Walker. 

Hind  tibiae  at  base  yellow  or  reddish;  no  smooth  area  beneath  each  antenna; 
pupal  skin  dark  brown.    (Europe) jlavipes  Panzer. 

11.  Wings  hyaline;  tooth  of  metathorax  less  prominent,  the  outline  more  obtuse, 

the  front  edge  directed  backward.     (Japan) paraplesia,  new  species. 

Wings  dusky;  tooth  on  metathorax  more  prominent,  the  outline  more  acute, 
the  front  edge  almost  vertical.    (Europe) minuta  Linnaeus. 

12.  Mesonotum  red.    (America) * belfragei  Crawford. 

Mesonotum  black 13 

13.  Face  with  a  distinct  carina  between  antennal  fossa  and  eyes,  originating  back 

of  anterior  ocellus;  antennal  fossa  carina te.    (America) pedalis  Cresson. 

Face  not  so  carinate 14 

14.  Antennal  fossa  very  wide,  separated  from  eyes  by  about  length  of  first  joint  of 

funicle 15 

Antennal  fossa  narrow;  separated  from  eyes  by  more  than  length  of  first  joint 
of  funicle 16 
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15.  Small;  abdomen  basally  red;  tooth  nearest  base  of  hind  femora  not  larger  than 

rest ;  hind  coxae  of  female  not  toothed .    (America) columbiana  Howard. 

Large;  abdomen  black;  tooth  basad  on  hind  femora  very  large;  hind  coxse  of 
female  toothed.    (America) slossonx  Crawford. 

16.  Scape  in  front  with  a  yellow  spot.    (America) coloradensis  Cresson. 

Scape  in  front  black 17 

17.  Small,  about  4mm,  wings  milky  hyaline,  lateral  teeth  on  meta thorax  not  promi- 

nent.   (Europe) fonscolombei  Dufour. 

Larger,  about  6min,  wings  dusky,  lateral  teeth  on  metathorax  prominent, 
acute.    (Japan) callipus  Kirby. 

CHALCIS  OVATA  Say. 

(Figs.  8-10.) 
Chalets  ovata  Say,  K eating's  Narrat.  Exped.,  n,  app.,  p.  326, 1824. 

This  native  species  is  separated  from  all  the  exotic  species  dis- 
cussed in  this  article  by  the  fact  that  the  carina  at  the  front  of  the 


Flo.  8.—  CkalcU  ovata,  female 
Head,  showing  carina  at 
front  of  malar  space.  (Orig- 
inal.) 


Fio.  9.—  ChalcU  ovata,  female: 
Ventral  view  of  hind  coxa, 
showing  tubercle.  (Orig- 
inal.) 


Fig.  10.—  Chalcis  ovata,  female:  Hind 
femur  and  tibia,  showing  markings. 
(Original.) 


malar  space  runs  direct  to  the  eye;  in  the  female  the  hind  cox®  are 
armed  with  a  small  tubercle;  the  inner  side  of  the  hind  femora  is 
distinctly  punctured,  and  without  a  tubercle  on  the  lower  margin 
near  base;  the  hind  tibi®  are  either  with  or  without  a  black  annulus 
medially;  the  form  with  the  annulus  is  illustrated. 


CHALCIS  ROBUSTA  Cresson. 

(Fig.  11.) 
Chalcis  robusta  Cresson,  Proc.  Ent.  Soc.  Phila.,  rv,  p.  101,  1865. 


Fio.  11.—  ChalcU  robuHa,  female:  Hind  femur  and  tibia,  showing  markings.    (Original.) 
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CHALCIS  INCERTA  Cresson. 


Fig.  12.— Chalcit  incerta,  female: 
Hind  femur  and  tibia,  showing 
markings.    (Original.) 


(Fig.  12.) 

Chalcis  incerta  Cresson,  Proc.  Ent.  Soc.  Phila.,  rv, 
p.  101, 1865. 

Both  of  the  Cuban  species,  Chalcis  rohusta 
and  C.  incerta,  are  to  be  found  in  southern 
Florida.  The  massive  basal  tooth  of  the 
hind  femora  distinguishes  them  from  the 
other  species  in  the  United  States. 


CHALCIS  COLORADBNSIS  Cresson. 


Chalcis  coloradensis  Cresson,  Trans.  Amer.  Ent.  Soc.,  iv,  p.  60, 1872. 

In  the  male  of  this  species  the  hind  femora  are  black,  except  the 
apex,  which  is  yellow;  the  female,  however,  has  the  femora  red; 
the  hind  femora  have  on  the  lower  edge  near  base  an  indistinct 
tubercle.  I  am  unable  to  distinguish  C.  tachinx  Howard  from  this 
species. 

CHALCIS  FISKEI,  new  species. 

(Figs.  13-14.) 

Female. — Length,  about  6.5mm.  Black,  head  and  thorax  strongly, 
umbilicately  punctured,  with  long  yellowish  pubescence;  face  below 
insertion  of  antennae  rugoso-punctate;  an- 
tennal  fossa  extending  to  anterior  ocellus; 
carina  at  front  of  malar  space  running  back- 
ward to  join  the  carina  at  the  rear,  making  a 
triangularly  inclosed  malar 
space;  antennae  black, 
pedicel  short,  transverse; 
depressed  apical  margin  of 
scutellum  broad,  slightly 
emarginate  medially;  me- 

tathorax,  back  6f  outer  end  of  metathoracic  spira- 
cle, with  a  toothlike  elevation;  tegulae  yellow;  wings 
dusky;  postmarginal  vein  about  twice  as  long  as 
the  short  stigmal;  legs  black;  front  and  middle  legs 
with  the  femora  apically,  the  tibiae  at  bases  and 
apices,  the  tarsi,  and  the  anterior  tibiae  in  front, 
yellow;  a  small  yellow  spot  at  the  apex  of  the 
hind  femora,  and  a  small  yellow  spot  at  the  base  and  one  at  the  apex  of 
the  hind  tibiae  on  the  outer  side;  the  hind  tarsi  entirely  yellow; 


Fio.  13.— Chaicia  fiskei,  female: 
Hind  femur  and  tibia,  showing 
markings.    (Original.) 


Fig.  14.—  Chalcis  fiskei, 
female:  Head,  showing 
carina  at  front  of  malar 
space.    (Original.) 
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hind  femora  on  the  lower  margin  with  a  triangular  tooth  near  base, 
the  space  between  this  tooth  and  the  apex  of  the  femur  occupied  by 
about  a  dozen  teeth,  those  in  the  middle  of  the  series  the  largest  and 
almost  as  large  as  the  basal  tooth,  the  teeth  in  the  series  decreasing 
in  size  from  the  middle  toward  both  ends;  hind  femora  distinctly 
punctured  on  the  inner  side;  first  segment  of  abdomen  smooth, 
having  a  spot  on  each  side  with  setigerous  punctures;  second  seg- 
ment at  sides  and  on  base  with  large  setigerous  punctures,  the 
dorsal  apical  part  of  the  segment  with  small  punctures ;  the  following 
segments  basally  smooth,  the  apical  margins  with  fine  punctures 
mixed  with  large  setigerous  punctures,  sixth  segment  entirely  cov- 
ered with  large  punctures. 

Male. — Length,  about  6.5mm.  Similar  to  the  female,  but  with 
more  yellow  on  the  legs,  the  front  and  middle  tibise  mostly  yellow, 
the  spots  on  the  hind  tibiae  larger  and  occasionally  meeting,  making 
a  yellow  stripe  on  the  outer  side;  teeth  along  the  lower  margin  of 
the  femora  smaller. 

Habitat. — Japan. 

Described  from  12  specimens  reared  at  the  Gypsy  Moth  Parasite 
Laboratory  from  material  received  from  Prof.  Trevor  Kincaid  and 
Prof.  S.  I.  Kuwana.     This  is  a  parasite  of  Tachinidae. 

Type.— Cat.  No.  12789,  U.  S.  National  Museum. 

CHALCIS  OBSCURATA  Walker. 

(Figs.  15-16.) 

Chalcis  obscurata  Walker,  Trans.  Ent.  Soc/ London,  f.  1874,  p.  399. 

In  this  species  the  hind  coxae  of  the  female 
have  a  small  tubercle;  the  hind  tibise  are 
yellow  except  the  extreme  base,  which  is 
black;  the  face  immediately  below  the  anten- 
nal  fossa  is  smooth  and  pol- 
ished, especially  a  spot  below 
the  insertion  of  each  antenna ; 

the  hind  femora  are  distinctly  FiQ.ib.—chaidsobtcurata,  female: 
punctured  on  the  inner  side  SS^SSffi'  ^^ 
and  without  a  tubercle   near 

the  base.  This  species  and  the  following  resemble 
superficially  the  form  of  C.  ovata  which  has  the  hind 
fig.  is.— chaku  tibi®  without  the  medial  black  annulus  but  the  struc- 
obtcurata,  fe-  ^ure  0f  ^he  carina  at  the  front  of  the  malar  space 
showing  carina  readily  separates  them.  This  Japanese  species  is  a 
at  front  of  malar  parasite  of  Porthetria  dispar  and  has  been  reared  by 
^tt.)6  "    G.  Ojima,  Kumamoto,  and  S.  I.  Kuwana,  Tokyo. 
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CHALCIS  FLAVIPBS  Panzer. 

(Figs.  17-18.) 
Chalcis  flavipe$  Panzer,  Fauna  Insect.  German,  vn,  p.  78, 1801. 

This  European  species  closely 
the  above,  having  the 
tubercle  on  the  hind  coxae 
of  the  female,  and  the 
inner  side  of  the  hind 
femora  punctured  and 
without  the  tubercle  near 
base,  but  is  separated  by 
the  characters  given  in 
is    parasitic   on    Porthetria 


resembles 


Fio.  17.—  Ckalcia  flavipes,  female: 
Hind  femur  and  tibia,  showing 
markings.    (Original.) 


the   table. 
dispar. 


It,    also, 


CHALCIS  MINUTA  Linnaeus. 

(Figs.  19-21.) 


Fio.  18.— ChalcU  flavipes. 
female:  Head,  showing 
carina  at  front  of  malar 
space.   (Original.) 


Vespa  minuta  Linnaeus,  Syet.  Nat.,  Ed.  12,  i,  p.  952,  1767. 

In  this  European  species  the  hind  femora  have  a  tubercle  near 
base  on  the  inner  side  below.  The  inner  side  of  the  hind  femora  is 
not  distinctly  punctured.     In  the  female  the  hind  coxae  are  without 


Fig.  19.—  Chalcis  minuta,  female: 
Hind  femur  and  tibia,  showing 
markings.    (Original. ) 


Fio.  20.—  Chalcis  minuta,  female: 
Hind  femur,  inner  side,  showing 
tubercle  near  base.    (Original.) 


Fio.  21.—  Chalcig 
minuta,  female : 
Head,  showing 
carina  at  front 
of  malar  space. 
(Original.) 

a  tubercle.  This'  species  and  the  following  superficially  resemble 
C.  ovata,  but  are  distinguished  by  the  form  of  the  carina  at  the  front 
of  the  malar  space,  as  well  as  by  having  the  inner  side  of  the  hind 
femora  impunctured  and  with  a  tubercle  near  base.  It  is  a  parasite 
of  flies  of  the  family  Sarcophagidae,  which  are  scavengers  on  the  dead 
pupae  of  the  gipsy  moth. 
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CHALCIS  PARAPLRSIA,  new  species. 

(FigB.  22-23.) 

Female. — Length,  about  5.5mm.  Head  and  thorax  coarsely, 
umbilicately  punctured,  face  below  insertion  of  antennae  rugoso- 
punctate;  the  carina  at  front  of  the  malar  space  runs  almost  to 
eye,  then  obliquely  backward  and  upward  to  join  carina  at  rear; 
malar  space  shiny,  weakly  sculptured;  depressed  apical  margin 
of  scutellum  deeply  emarginate;  metathorax 
at  sides  with  a  small  toothlike  projection; 
tegulae  yellow;  wings  hyaline;  legs  black, 
marked  with  yellow;  all  the  tarsi,  tips  of  all 
femora,  bases  and  tips  of  front  and  middle 
tibiae,  a  line  on  front  of  anterior  tibiae,  and 
apical  third  of  hind  tibiae  and  a  spot  near 
base,  yellow;  hind  femora  on  inner  side  with  fig.  22.-ca«w»  pampictia,  fe- 
small,    sparse,    indistinct    punctures;    hind       T^\  Hlnd  ffmur  ""*J "b^» 

.  •  i      l     i  •  *  i  •      •  showing  markings.    (Original.) 

femora  on  inner  side  below  with  a  distinct 

tubercle  near  base;  lower  margin  of  bind  femora  with  a  sawlike 
tooth  near  base,  followed  by  a  series  of  about  ten  smaller  teeth,  these 
decreasing  in  size  to  apex  of  femora;  abdomen  smooth,  second  seg- 
ment and  following  segments  at  sides  with  some  large  punctures 
and  apically  minutely  punctured. 

Male. — Length,  5™*.    Similar  to  the  female,  but  the  tooth  of  the 
metathorax  represented  by  a  slightly  raised  cari- 
nate  ridge. 
Habitat. — Japan. 

Described  from  6  specimens  reared  at  the 
Gipsy  Moth  Parasite  Laboratory  from  material 
collected  by  Prof.  Trevor  Kincaid  and  Prof.  S.  I. 
Kuwana.  This  species  is  parasitic  in  the  pupae 
of  Sarcophagidae. 

Type.— Cat.    No.  12791,  U.  S.  National  Mu- 

female:    Head,    showing     SCUm. 

C8rina  atortetad°f  malar  '^s  sPec^es  ™  closely  related  to  C.  minuta 
Linnaeus,  but  is  distinguished  by  the  hyaline 
wings  and  the  less  prominent  tooth  on  the  metathorax,  which 
has  the  front  edge  running  backward  instead  of  almost  vertical, 
as  in  minuta.  The  male  of  minuta  occasionally  has  almost  hyaline 
wings  and  is  then  easily  separated  by  the  strong  teeth  of  the  meta- 
thorax, the  teeth  being  about  as  prominent  in  the  male  as  in  the 
female. 
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CHALCIS  FONSCOLOMBBI  Dufour. 

Chalcisfonscolombei  Dufour,  Ann.  Soc.  Ent.  France,  x,  p.  16,  1841. 

This  European  parasite  of  Sarcophagidae  often  has  the  basal 
half  of  the  hind  femora  black;  the  hind  tarsi  are  red  at  base  and 
apex  and  black  medially,  the  red  part  ornamented  with  a  small 
yellow  spot;  the  hind  femora  have  a  small  tubercle  on  the  inner 
side  below  near  the  base;  the  hind  cox®  of  the  female  are  without 
a  tubercle. 

CHALCIS  CALLIPUS  Kirby. 
Chalcis  callipus  Kirby,  Journ.  Linn.  Soc.  London,  Zool.,  xvn,  p.  75, 1883. 

In  this  species  the  hind  cox®  of  the  female  are  without  a  tubercle, 
the  hind  femora  are  very  sparsely  punctured  on  the  inner  side  and 
have  a  tubercle  near  the  base;  the  carina  at  the  front  of  the  malar 
space  has,  before  reaching  the  eyes,  a  branch  directed  backward. 

Of  this  species  only  one  female  has  been  seen,  collected  at  Nishiga- 
hara,  Tokyo,  Japan,  by  Prof.  S.  I.  Kuwana,  with  the  record  "bred 
from  the  pupa  of  a  gipsy  moth,  July  12,  1908. " 

Family  PERILAMPID^E  Foerster. 

Genus  PERILAMPUS  Latreille. 

PBRILAMPUS  INIMICUS,  new  species. 

Female. — Length,  about  2mm.  Deep  violaceous,  with  purple  reflec- 
tions, the  head,  metathorax,  and  abdomen  more  bluish;  face  not 
carinate;  face  and  vertex  impunctate,  with  scattered  pubescence 
on  the  vertex;  scape  of  antennae  blue  or  greenish,  flagellum  red- 
dish brown,  beneath  more  reddish;  first  joint  of  flagellum  hardly 
longer  than  the  pedicel;  thorax  umbilicately  punctured,  parapsidal 
areas  along  inner  side,  with  a  broad  smooth  area;  punctures  on  disc 
of  scutellum  more  separated,  leaving  a  more  or  less  distinct  smooth 
line  along  center;  wings  hyaline;  legs  brown,  hind  legs  in  front 
purple;  knees,  anterior  tibiae  in  front,  bases  and  tips  of  all  tibiae, 
and  the  tarsi  entirely,  light  testaceous;  apical  margin  of  first  ab- 
dominal segment  straight. 

Male. — Length,  about  2mm.  Similar  to  the  female;  apical  two- 
thirds  of  scape  swollen  and  flattened  in  front,  with  a  slight  constric- 
tion between  the  normal  base  and  the  swollen  part;  legs  with  more 
light  color  at  the  bases  and  apices  of  tibiae. 

Habitat. — Japan. 

Described  from  6  specimens  reared  from  cocoons  of  Glyptapanteles 
japonicus  Ashmead  at  the  Gipsy  Moth  Parasite  Laboratory,  from 
material  received  from  Prof.  Trevor  Kincaid  and  Prof.  S.  I.  Kuwana. 

Type.— Cat.  No.  12793,  U.  S.  National  Museum. 
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Family  PTEROMALID^S  Walker. 

Smbftaiily  PTEROMALIN-fflJ  -Ajslimead. 

Trit>e  PTEROMALINI  Ashmead. 

Genus  HYPOPTEROMALUS  Ashmead. 

Since  the  type  species  of  this  genus  has  a  well-developed  neck  to 
the  metathorax  and  a  short  but  plainly  visible  petiole,  it  does  not  well 
fit  in  the  place  in  Doctor  Ashmead's  tables  in  which  he  has  put  it. 
The  following  table  based  on  antennal  characters  and  the  color  of  the 
legs  separates  both  sexes: 

Table  of  Species  of  the  Genus  Hypopteromalus. 

i 

1.  First  joint  of  funicle  elongate,  longer  than  the  pedicel 2 

First  joint  of  funicle  not  elongate,  scarcely  longer  than  the  pedicel.    (America.) 

tabacum  Fitch. 

2.  Femora  and  tibiae  light  testaceous.    (Japan.) apantelophagns,  new  species. 

Hind  femora  green;  other  femora  partly  dark;  in  female  the  tibiae  mostly  dark. 

(Europe.) pacilopus,  new  species. 

HYPOPTEROMALUS  APANTELOPHAGUS,  new  species. 

Female. — Length,  about  2.75mm.  Bluish  green,  the  head  distinctly- 
wider  than  the  thorax;  head,  pronotum,  mesonotum,  and  metathorax 
between  the  lateral  folds,  with  thimblelike  punctures;  antennsB  light 
brown,  the  scape  testaceous;  transverse  line  near  rear  of  scutellum 
distinct;  neck  of  metathorax  with  sculpture  similar  to  that  on  basal 
part;  lateral  folds  well  developed;  median  carina  wanting  or  very 
slightly  indicated;  wings  hyaline,  veins  testaceous,  postmarginal  vein 
as  long  as  the  marginal,  the  stigmal  vein  distinctly  shorter;  coxae 
blue-green,  the  rest  of  the  legs  yellowish  testaceous,  the  femora  and 
tibiae  more  or  less  suffused  with  brownish;  abdomen  smooth,  shiny, 
narrow,  the  apical  segments  finely  lineolated. 

Male. — Length,  about  2mm.  Similar  to  the  female  except  in 
secondary  sexual  characters;  head  and  thorax  more  greenish  than  in 
the  female;  abdomen  basally  with  a  large  yellowish  spot;  legs  less 
suffused  with  brownish  than  in  the  female. 

Habitat. — Japan. 

Described  from  6  females  and  6  males  from  the  series  reared  at  the 
Gipsy  Moth  Parasite  Laboratory  from  Olyptapanteles  japonicus, 
received  from  Prof.  Trevor  Kincaid  and  Prof.  S.  I.  Kuwana. 

Type.— Cat.  No.  12973,  U.  S.  National  Museum. 

HYPOPTEROMALUS  PCECILOPUS,  new  species. 

Female. — Length,  about  3mm.  Green  or  bluish-green;  head  slightly 
wider  than  the  thorax;  head,  pronotum,  mesonotum,  and  metathorax 
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between  the  lateral  folds  with  thimblelike  punctures;  antennae  dark 
brown,  the  scape  basally  testaceous;  transverse  line  on  scutellum 
distinct,  the  punctures  back  of  it  larger  than  those  immediately  in 
front  of  it;  neck  of  metathorax  with  sculpture  similar  to  that  of  basal 
part;  median  carina  distinct,  lateral  folds  well  developed;  wings 
hyaline,  veins  testaceous;  marginal  and  postmarginal  veins  subequal 
in  length,  the  stigmal  vein  shorter;  coxae  green,  front  and  middle 
femora  brown  with  a  metallic  tinge,  basal  half  of  middle  and  hind 
tibiae  brown;  hind  femora  green;  knees,  front  tibiae,  apical  half  of 
middle  and  hind  tibiae,  and  all  tarsi  yellowish;  abdomen  smooth, 
shiny,  the  apical  segments  finely  lineolated. 

Male. — Length,  about  2mm.  Similar  to  the  female,  except  in 
secondary  sexual  characters;  the  scape  entirely  testaceous;  tibiae 
entirely  light,  slightly  suffused  with  brownish;  front  and  middle 
trochanters  light,  abdomen  with  a  light  spot  basally. 

Habitat. — Europe. 

Described  from  2  specimens  reared  at  the  Gipsy  Moth  Parasite 
Laboratory  from  Olyptapanteles  sp. 

Type.— Cat.  No.  12974,  U.  S.  National  Museum. 

Family  EULOPHIDiE  Foerster. 

Snbfkmily  KNTKDONIN^]  Ashmead. 

Tribe  ENTEDONINI  Ashmead. 

Genus  PLEUROTROPIS  Foerster. 

The  species  described  from  Japan  by  Ashmead  in  the  genus 
Derostenus  have  lateral  carinas  on  the  metathorax  and  a  distinct 
ring-joint  to  the  antennae,  so  that  they  are  properly  to  be  referred  to 
the  genus  Pleurotropis. 

The  following  table  will  separate  the  females  of  the  species  from 
Japan  which  have  3  joints  in  the  funicle;  P.  atamiensis  Ashmead  has 
4  joints  in  the  funicle  and  is  probably  an  undescribed  genus. 

Table  op  Species  op  the  Genus  Pleurotropis. 

1.  Median  lobe  of  mesothorax  at  apex  with  two  large  fovese bi/oveolatus  Ashmead. 

Median  lobe  of  mesothorax  at  apex  without  foveae 2 

2.  Legs,  including  femora,  testaceous mitmkurii  Ashmead. 

Legs  with  the  femora  dark 3 

3.  Head  above  with  deep  thimblelike  punctures 4 

Head  above  weakly  sculptured nawaii  Ashmead. 

4.  Hind  tibiae  whitish orientalis,  new  species. 

Hind  tibise  dark  colored howardi,  new  species. 
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PLBUROTROPIS  ORIENTALIS,  new  species. 

Female. — Length,  about  1.5mm.  Bronzy  black,  with  green  or 
purple  reflections,  the  vertex  and  base  of  abdomen  more  greenish, 
the  metathorax  distinctly  green;  vertex  with  coarse  thimblelike 
punctures,  the  frontal  declivity  above  transverse  groove  smooth, 
below  furrow  with  finer  punctures,  those  below  the  insertion  of  the 
antennae  still  finer;  antennae  brown;  mesonotum  reticulate,  parap- 
sidal  furrows  not  very  apparent;  scutellum  reticulate  all  over, 
basally  the  lines  more  regular  and  longitudinal ;  metathorax  smooth, 
median  and  lateral  carinas  distinct;  femora  green,  tibiae  testaceous, 
tarsi  more  whitish;  first  segment  of  abdomen  medially  at  apex  and 
following  segments  finely  punctured. 

Male. — Unknown. 

Habitat. — Japan. 

Described  from  5  specimens  reared  from  Glyptapanteles  japonicus 
at  the  Gipsy  Moth  Parasite  Laboratory,  from  material  received 
from  Prof.  Trevor  Kincaid  and  Prof.  S.  I.  Kuwana. 

Type.— Cat.  No.  12975,  U.  S.  National  Museum. 

PLBUROTROPIS  HOWARDI,  new  species. 

Female. — Length,  about  2,pm.  Green,  with  bluish  reflections,  the 
sides  of  the  scutellum,  the  apical  part  of  the  parapsidal  areas,  and 
the  pleurae  purplish-black;  face  below  the  transverse  furrow  bluish, 
with  fine  thimblelike  punctures  down  to  the  insertion  of  antennae, 
below  this  still  more  finely  and  weakly  punctured ;  above  the  furrow 
with  coarse  thimblelike  punctures;  antennae  green;  pubescence  of 
eyes  distinct;  meso thorax  coarsely  reticulate,  the  parapsidal  fur- 
rows not  very  distinct  anteriorly,  posteriorly  formed  by  triangular 
depressed  areas  which  resemble  scars,  each  with  a  single  setigerous 
puncture;  median  lobe  of  mesonotum  strongly  emarginate  at  apex; 
scutellum  at  sides  longitudinally  striate,  the  apical  portion  reticu- 
late, leaving  the  median  basal  area  smooth;  metathorax  smooth, 
medially  with  two  carinse  close  together,  lateral  carinae  distinct; 
first  segment  of  abdomen  basally  smooth,  green,  beyond  this  the 
abdomen  purplish- black  and  finely  punctured;  legs  green,  the  tarsi 
white,  apically  brown. 

Male. — Unknown. 

Habitat. — Japan. 

Described  from  8  specimens  reared  from  cocoons  of  Glyptapanteles 
japonicus  at  the  Gipsy  Moth  Parasite  Laboratory,  from  material 
received  from  Prof.  Trevor  Kincaid  and  Prof.  S.  I.  Kuwana. 

Type.— Cat.  No.  12976,  U.  S.  National  Museum. 

Named  in  honor  of  Dr.  L.  O.  Howard,  under  whose  direction  the 
parasite  work  is  conducted. 
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SubfUmily  EULOPHIN-ffiJ  Howard. 

Tribe  EULOPHINI  Ashmead. 

Genus  DIMMOCKIA  Ashmead. 

DIMMOCKIA  SECUNDUM  new  species. 

Female. — Length,  about  2mm.  Bright  green,  the  face  and  occiput 
covered  with  very  fine,  close  striae;  antennae  brownish  testaceous, 
the  scape  lighter  colored;  ring-joint  distinct,  pedicel  shorter  than 
first  joint  of  funicle,  about  as  long  as  joint  2;  joints  2-4  subequal, 
only  slightly  longer  than  wide;  club  showing  only  2  joints;  mesono- 
tum  and  metathorax  between  the  lateral  folds  with  fine  thimble- 
like punctures,  those  of  the  scutellum  finer  than  on  the  middle  lobe 
of  the  mesonotum,  those  of  the  axillae  still  finer  and  becoming  in 
part  fine  striae;  scutellum  with  a  median  longitudinal  line  of  punc- 
tures which  are  finer  than  the  rest;  median  and  lateral  carinae  of 
metathorax  very  distinct;  mesepisternum  with  thimblelike  punc- 
tures; mesepimeron  below  finely  reticulate,  the  upper  part  smooth; 
metapleurae  and  metathorax  Jaterad  of  lateral  carinas  rugose;  legs 
light  yellow,  the  hind  coxaB  at  base  above  with  a  small  green  spot; 
abdomen  green,  the  apical  margins  of  abdominal  segments  brownish ; 
first  and  second  segments  smooth,  the  others  with  very  fine  lineola- 
tions. 

Male. — Unknown. 

Habitat. — Japan. 

Described  from  5  female  specimens  reared  at  the  Gipsy  Moth 
Parasite  Laboratory  from  Glyptapanteles  japonicus,  from  material 
received  from  Prof.  Trevor  Kincaid  and  Prof.  S.  I.  Kuwana. 

Type.— -Cat.  No.  12977,  U.  S.  National  Museum. 

In  this  genus  the  funicle  is  4- join  ted  and  the  club  shows  only  2 
joints,  so  that  the  antennae  show  9  joints  instead  of  10  as  given  by 
Doctor  Ashmead  in  his  Classification  of  Chalcidoidea. 
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III.  Investigations  into  the  Habits  of  Certain  Sarcophagidae. 

By  T.  L.  Patterson, 
Assistant  in  Biology,  Sheffield  Scientific  School,  Yale  University. 

INTBODUCTION.1 

That  there  are  among  the  Sarcophagidae  a  number  of  species  which, 
to  all  intents  and  purposes,  are  primary  parasites  of  grasshoppers  is  a 
fact  concerning  which  there  is  no  ground  left  for  argument.  Whether 
the  young  larvae  of  these  flies  bear  a  relation  to  the  living  host  which 
is  in  any  way  comparable  to  the  extraordinary  intimacy  which  char- 
acterizes the  relations  between  the  tachinid  parasites  and  their  hosts 
is  beside  the  present  question.  They  assuredly  do  gain  access  to  the 
living  body  of  their  host,  and  after  a  time  destroy  it,  and  by  so  doing 
qualify  themselves  to  be  considered  among  the  insect  parasites. 

There  are  numerous  species  of  the  Sarcophagidae  which  have  been 
reared  in  association  with  the  gipsy  moth  (Porthetria  dispar  L.). 
Each  year  after  the  caterpillars  have  pupated  and  when  the  moths 
are  beginning  to  emerge,  interested  persons  have  found  pupae  with 
the  shell  apparently  unbroken,  the  contents  in  a  state  of  decomposi- 
tion, and  an  active  sarcophagid  larva  luxuriating  in  the  surroundings 
thus  provided.  The  condition  of  the  pupa  containing  the  sarcopha- 
gid is  always  different  from  that  of  a  pupa  containing  a  tachinid 
maggot,  but  the  distinction  is  not  instantly  apparent  nor  easily 
described.  To  the  ordinary  observer  the  pupa  containing  the  sar- 
cophagid answers  perfectly  to  the  description  of  a  pupa  destroyed 
by  a  tachinid,  and  each  year  it  has  been  necessary  to  explain  anew 
the  difference  between  parasite  and  scavenger.  That  sarcophagid 
maggots  found  under  these  conditions  are  always  scavengers  and 
never  parasites  has  never  seriously  been  questioned. 

It  must  be  admitted,  however,  that  in  thus  rather  summarily  con- 
signing the  whole  group  of  sarcophagids  to  the  role  of  scavengers,  in 
so  far  as  their  relations  to  the  gipsy  moth  were  concerned,  there  has 
been  an  undercurrent  of  uneasiness  lest  among  them  should  eventu- 

1  Introduction  by  W.  F.  Fiske,  in  charge  of  Gipsy  Moth  Parasite  Laboratory,  Bureau  of 
Entomology,  Melrose  Highlands,  Mass. 
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ally  be  found  some  which  created  rather  than  took  advantage  of  the 
conditions  under  which  they  were  encountered.  It  required  hardly 
any  stretching  of  the  imagination  to  conceive  of  sarcophagid  maggots 
deposited  upon  living  pupae,  effecting  an  entrance,  and  eventually 
bringing  about  the  death  and  decomposition  of  the  host.  From  time 
to  time  tentative  attempts  to  acquire  more  definite  information  were 
made,  but  without  positive  results  one  way  or  the  other.  Large  num- 
bers of  gipsy-moth  pupae,  apparently  living,  were  collected  in  the 
open  and  upon  one  or  two  occasions  sarcophagid  maggots  were  sub- 
sequently found,  but  there  were  always  very  satisfactory  explanations 
for  their  presence  other  than  that  they  were  parasitic,  and  it  was 
increasingly  evident  that  if  such  experiments  were  to  be  decisive,  they 
would  have  to  be  conducted  with  exceedingly  great  care.  Several 
attempts  were  also  made  to  keep  the  adult  sarcophagids  reared  from 
gipsy-moth  pupae  imported  from  Europe  or  Japan  until  they 
reached  their  full  sexual  development  and  were  ready  to  deposit 
their  brood,  but  there  were  a  good  many  things  to  learn  about  the 
best  way  of  conducting  an  experiment  of  this  sort  and  none  of  them 
was  successfully  concluded. 

In  the  summer  of  1910  the  question  of  Sarcophaga  in  its  relations 
to  the  gipsy  moth  was  rather  suddenly  reopened  as  the  immediate  re- 
sult of  a  study  in  parasitism  conducted  by  Mr.  P.  H.  Timberlake,  of 
this  laboratory,  upon  the  "  pine  tussock  moth  "  which  was  causing 
some  injury  to  pine  in  northern  Wisconsin.  The  results  of  his  studies, 
which  will  be  published  in  another  part  of  this  bulletin,  were  such 
as  strongly  to  indicate  the  parasitic  character  of  certain  sarcophagids 
and  to  suggest  that  they  were,  in  effect,  of  rather  considerable  im- 
portance in  the  control  of  this  moth. 

This,  when  taken  in  connection  with  the  fact  that  a  vastly  larger 
number  of  sarcophagids  were  continually  being  received  in  ship- 
ments of  gipsy-moth  pupae  from  Europe  and  Japan  than  would  be 
secured  from  an  equal  number  of  similar  pupae  collected  in  America, 
was  a  circumstance  which  could  no  longer  be  overlooked.  The  evi- 
dence was  such  as  materially  to  support  a  contention  that  among  the 
European  sarcophagids  occurred  species  which  were  primarily  ene- 
mies of  the  gipsy  moth.  If,  as  did  not  seem  so  very  improbable,  there 
existed  in  Europe  such  an  important  group  of  dipterous  parasites  of 
gipsy-moth  pupae,  no  time  should  be  lost  in  attempting  to  secure  their 
introduction  into  America. 

Most  unfortunately  it  is  impossible  in  this  case,  as  in  a  great  many 
others,  to  conduct  the  necessary  investigations  to  the  best  advantage. 
Independent  European  entomologists  can  not,  of  course,  conduct 
elaborate  investigations  along  lines  wholly  outside  of  their  own 
affairs,  and  the  establishment  of  a  European  branch  of  the. Gipsy 
Moth  Parasite  Laboratory  has  never  been  considered  as  practicable. 
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As  usual  we  were  forced  to  do  what  could  be  done  with  such  oppor- 
tunities as  were  offered.  It  was  decided  to  institute  at  once  a  new 
series  of  studies  upon  the  relations  of  the  American  sarcophagids 
to  the  gipsy  moth,  and  to  conduct  them  so  carefully  that  if  they  did 
not  produce  positive  results  they  would  at  least  possess  negative  value. 
Fortunately  the  services  of  Mr.  Patterson  were  available  at  that 
time,  and  the  affairs  of  the  laboratory  were  in  such  condition  as  to 
permit  him  to  give  the  work  his  undivided  attention.  For  the  first 
time  it  was  possible  to  conduct  the  experiments,  which  he  will  de- 
scribe himself,  with  the  adequate  attention  to  detail  which  is  abso- 
lutely neceissary  if  the  results  are  to  be  considered  as  decisive.  His 
results  seem  to  justify  the  retention  of  the  ideas  previously  held. 
in  so  far  as  they  can  be  justified  by  a  study  of  American  conditions.  It 
is  sincerely  to  be  hoped  that  in  the  very  near  future  similar  investi- 
gations may  be  conducted  in  Europe,  since  the  only  other  additional 
studies  which  seem  worth  while  in  America  will  be  of  the  sarcopha- 
gids in  relation  to  other  lepidopterous  hosts,  and  the  findings,  what- 
ever their  character,  would  not  be  directly  applicable  to  the  problem 
of  gipsy-moth  parasite  introduction. 

GENERAL  CONDITIONS. 

Since  the  establishment  of  the  Gipsy  Moth  Parasite  Laboratory  in 
1905  considerable  interest  has  been  excited  each  year  from  the  number 
of  sarcophagids  reared  in  connection  with  gipsy-moth  pupae,  and  even 
more  from  the  larger  percentage  of  sarcophagids  received  from  gipsy- 
moth  pupae  imported  annually  from  Europe  and  Japan.  It  would 
seem  probable  from  the  above  that  certain  species  of  sarcophagids 
had  always  been  parasitic,  or  else  that  they  had  within  recent  years 
developed  the  parasitic  habit,  which  is  the  more  likely;  hence,  instead 
of  having  to  depend  wholly  upon  dead  material  as  a  host  they  had 
joined  the  ranks  of  certain  of  the  Tachinidae  in  waging  war  against 
one  of  the  most  injurious  insect  pests  that  has  ever  invaded  New  Eng- 
land, the  gipsy  moth.  During  the  last  few  years  certain  tentative 
experiments  have  been  made  at  the  laboratory,  but  all  this  work,  while 
it  proved  rather  interesting,  was  not  convincing,  and  gave  neither 
positive  nor  negative  results.  In  the  summer  of  1910  conditions 
again  became  favorable  for  further  investigations  into  the  habits  of 
native  Sarcophagidae  and  the  writer  attempted  to  determine,  by  the 
series  of  experiments  which  follow,  whether  any  of  these  flies  are 
parasitic  in  habit,  or  whether  they  are  scavengers  on  the  gipsy  moth. 

COLLECTIONS  OF  GIPSY-MOTH  PTJPJE  FOB  MAGGOTS  OF 
SABCOPHAGIDJE. 

Collections  were  made  of  gipsy-moth  pupae  from  localities  in  towns 
within  a  radius  of  10  miles  of  the  laboratory.  The  smallest  collec- 
tion contained  225  and  the  largest  790  pupae,  each  of  which  was  care- 
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fully  examined  and  placed  into  one  of  two  separate  lots,  namely,  the 
live  and  active,  or  the  dead,  abnormal,  and  inactive.  A  few  small 
collections  were  also  made  of  active  prepupal  larvae  which  were 
kept  separate  from  the  other  lots.  All  of  these  lots  were  placed 
in  small  pasteboard  boxes  about  8  by  5  by  4  inches,  with  tight  covers, 
and  were  examined  almost  daily  for  either  maggots  or  puparia  of 
Sarcophagidae,  or  parasites,  and  the  moths  as  they  issued  from  the 
pupae  were  removed  and  killed.  The  small  number  of  pupae  from 
which  no  moths  issued  was  dissected  for  parasites  at  the  close  of  the 
experiments.  Three  thousand  two  hundred  and  fifty-seven  pupae  and 
prepupal  larvae  were  collected  for  the  experiments,  300  of  which  were 
active  prepupal  larvae,  591  were  dead  and  inactive  pupae,  and  the  re- 
maining 2,366  were  active  pupae.  No  sarcophagids  were  reared  from 
the  lots  of  active  pupae  and  active  prepupal  larvae,  but  2  puparia  of 
the  tachinid  parasite  Compsilura  concinnata  Meig.  developed  from 
one  of  the  lots  of  the  active  pupae  and  14  were  secured  from  the  prepu- 
pal larvae.  This  parasite  of  the  gipsy  moth  and  brown-tail  moth  was 
introduced  from  Europe  and  liberated  in  eastern  Massachusetts.  It 
has  become  so  well  established  here,  according  to  the  best  authorities 
and  records,  that  it  is  now  distributed  over  more  than  200  square 
miles  of  the  infested  territory. 

From  the  dead  and  inactive  pupae,  as  might  have  been  expected, 
sarcophagids  were  obtained,  as  well  as  other  species  which  work  as 
scavengers  or  parasites.  This  material  yielded  4  third-stage  maggots 
and  1  second-stage  (dead)  maggot  of  the  Sarcophagidae ;  4  puparia 
and  1  third-stage  maggot  (dead)  of  Compsilura  concinnata;  1  Exorista 
blanda  O.  S.;  2  third-stage  maggots  and  1  second-stage  tachinid 
maggot  of  an  unknown  species;  14  Monodontomerus  adults  and  2 
pupae  of  the  same ;  8  pupae  of  Gaurax  anchora  Loew  ( ?) ;  and  1  adult 
and  4  pupae  of  Theronia  and  5  Dibrachys  (dead)  in  1  gipsy  moth 
pupa.  A  special  lot  of  5  prepupal  larvae  was  collected,  and  on  dis- 
section 2  proved  to  be  alive,  2  dead,  and  1  had  pupated  while  being 
brought  in  from  the  field.  In  one  of  the  live  prepupals  a  second-stage 
maggot  of  Compsilura  concinnata  was  obtained,  while  the  other  was 
not  parasitized.  One  of  the  dead  prepupals  produced  3  third-stage 
maggots  of  the  Sarcophagidae,  while  the  other,  as  well  as  the  freshly 
formed  pupa,  contained  no  parasites. 

The  above  experiments  not  only  uphold,  but  seem  rather  to 
strengthen  the  old  belief  that  the  sarcophagids  are  simply  scavengers. 
Another  point  of  interest  in  this  line  of  investigation  is  that  there  are 
sometimes  found  in  a  single  pupa  more  than  one  parasite,  which  often 
belong  not  only  to  entirely  distinct  and  separate  genera,  but  even  to 
entirely  distinct  and  separate  families.  This  point  was  well  illus- 
trated in  making  one  of  the  collections,  when  the  posterior  end  of  a 
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dead  gipsy -moth  pupa  was  accidentally  broken  off  in  removing  it  from 
the  tree,  thus  disclosing  within  its  almost  empty  case  2  third-stage 
maggots,  one  Compsilura  concinnata  and  the  other  a  sarcophagid. 
This  may  be  very  satisfactorily  explained  by  the  fact  that  this  pupa, 
when  in  the  caterpillar  stage,  was  first  parasitized  by  Compsilura  con- 
cinnata,  and  after  reaching  the  pupal  stage  the  maggot  within  became 
large  enough  to  kill  the  pupa.  The  decomposition  which  resulted 
furnished  a  favorable  place  for  the  oviposition  of  a  female  sarcoph- 
agid. In  various  other  cases,  when  it  appeared  as  an  almost  absolute 
certainty  that  maggots  of  the  Sarcophagidse  came  from  living  mate- 
rial, their  presence  could  be  accounted  for  in  some  such  way  as  the 
above.  The  following  experiments  with  the  native  sarcophagids  will 
also  go  to  strengthen  and  substantiate  the  above  theory. 

EXPERMENTS   WITH   ADULT   SABCOPHAGIDJE. 

Collections  were  made  of  these  flies  for  reproduction  experiments 
from  different  localities  in  the  infested  area.  Each  collection  was 
kept  separate  in  cylindrical  wire  screen  (one- twelfth-inch  mesh) 
cages,  10  inches  in  height  by  about  4  inches  in  diameter.  The  top 
consisted  of  a  circular  piece  of  wood,  to  which  was  tacked  the  wire 
screen,  while  the  lower  edge  of  the  screen  fitted  into  a  groove  in  the 
wooden  base.  This  arrangement  allowed  the  quick  removal  of  the 
base  and  furnished  easy  access  to  the  cage.  A  sprig  of  leaves,  with 
the  stem  wrapped  with  cotton  batting,  was  inserted  in  a  tube  of 
water  attached  to  the  inside  of  each  cage,  and  this  was  sprayed  with 
a  solution  of  sugar  and  water  twice  daily,  which  furnished  food  for 
the  flies.  At  first  only  active  prepupal  larvae  of  the  gipsy  moth  were 
placed  in  these  cages.  They  pupated  in  a  day  or  two  and  were  al- 
lowed to  remain  there  for  several  days,  where  the  flies  could  have  free 
access  to  them,  before  they  were  transferred  to  jelly  glasses,  which 
were  covered  with  cheesecloth.  These  were  kept  under  observation 
for  sarcophagid  maggots  until  the  moths  emerged  or  the  pupae  died. 
in  which  cases  they  were  always  dissected.  All  these  experiments 
gave  negative  results,  showing  almost  conclusively  that  these  flies 
did  not  oviposit  on  living  pupae.  The  writer  then  added  some  badly 
decomposed  caterpillars  to  the  living  ones  in  the  cages  and  observed 
in  a  short  time  that  the  female  flies  deposited  tiny  maggots  on  the 
dead  material,  but  not  on  the  living,  although  frequently  they 
crawled  over  the  live  pupae  until  these  wriggled,  which  seemed  to 
frighten  the  flies  away.  The  living  material  from  these  experiments 
was  also  placed  in  jelly  glasses,  but  all  finally  gave  negative  results. 
All  dead  material  was  now  placed  in  the  cages  and  first-stage  mag- 
gots were  obtained  quite  plentifully  and  appeared  to  be  perfectly 
healthy. 
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EXPERIMENTS    WITH    FIBST-STAGE    MAGGOTS    ON   LIVING    AOT> 

DEAD  MATERIAL. 

Some  of  these  maggots  were  placed  on  mature  active  pupae,  but  in 
every  instance  they  showed  little,  if  any,  desire  to  bore  through  the 
pupal  cases.  This  would  probably  be  an  impossibility,  as  the  exte- 
rior of  the  pupae  is  tough  and  hard,  but  the  maggots  did  not  enter 
even  the  soft  prepupal  larvae.  In  both  cases  the  pupae  and  prepupal 
larvae  were  greatly  disturbed  and  irritated  when  maggots  were  crawl- 
ing on  them,  and  they  wriggled  violently,  dislodging  the  maggots.  If 
they  were  placed  on  a  soft,  freshly  formed  pupa  the  maggots  at  once 
would  make  frantic  attempts  to  bite  into  it,  but  without  success; 
although,  in  one  instance,  when  the  membrane  which  holds  the  wing 
cover  to  the  body  of  the  pupa  became  ruptured,  the  maggot  took  ad- 
vantage of  this  opportunity  of  concealment  and  crawled  beneath, 
and  although  the  maggot  was  still  on  the  external  surface  of  the 
pupa  it  caused  such  an  irritation  by  its  movements  that  a  dark  secre- 
tion oozed  out,  coming  either  from  the  pupa,  maggot,  or  both,  and  in 
the  course  of  a  few  hours  the  wing  cover  became  sealed  to  the  body 
of  the  pupa,  so  that  only  the  anal  stigmata  of  the  maggot  were  left 
exposed.  After  the  lapse  of  about  12  hours  the  pupa  was  found  to  be 
dead,  and  in  18  or  20  hours  the  maggot  disappeared  into  the  body  of 
the  pupa.  A  dissection  was  made  the  following  day.  The  maggot 
was  found  dead  midway  in  the  body  of  the  pupa.  This  would  seem 
to  indicate  that  the  environment  which  the  maggot  found  within  the 
pupa  was  not  favorable  for  its  development. 

To  further  illustrate  the  above  idea  the  writer  took  active  pupae, 
making  a  puncture  about  midway  in  the  body  of  each,  and  allowed  a 
live  maggot  to  crawl  in,  but  in  all  cases  the  maggots  died,  showing 
that  they  can  not  live  under  such  circumstances.  However,  a  few 
came  out  of  the  pupae  and  died  on  the  outside.  Similar  experiments 
were  made  on  dead  material  with  entirely  different  results.  In  most 
cases  the  maggots  went  in  without  experiencing  any  difficulty  and 
usually  survived,  which  showed  that  they  were  in  a  natural  en- 
vironment. 

RELATION  OF  DECOMPOSITION  TO  OVIPOSITION. 

It  was  observed  that  the  flies  would  not  oviposit  on  freshly  killed 
material  in  the  cages,  even  though  the  females  had  been  ovipositing 
previously  on  older  decomposing  caterpillars.  This  would  seem  to 
refute  the  parasitic  theory  and  would  tend  to  show  that  the  material 
must  reach  a  certain  stage  of  decomposition  before  the  females  would 
oviposit.  Selecting  the  only  cage  where  females  were  ovipositing 
the  writer  removed  all  the  old  material  and  replaced  it  with  a  single 
freshly  killed  caterpillar.    The  flies  at  once  ceased  to  oviposit, 
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although  they  would  crawl  about  over  it.  Two  days  later  the  writer 
observed  one  of  the  female  flies  in  this  cage  spending  the  most  of 
her  time  crawling  about  over  this  caterpillar.  A  little  later  she 
began  to  make  a  buzzing  noise  with  her  wings  and  was  feeling  here 
and  there  with  her  proboscis  over  the  body  of  the  decomposing  cater- 
pillar. Proceeding  to  the  anterior  portion  of  the  caterpillar  a  few 
segments  back  of  the  head  she  succeeded  in  puncturing  the  decaying 
skin  with  her  proboscis,  and  then  moving  along  far  enough  so  that 
the  end  of  her  ovipositor  was  directly  over  this  puncture  she  slowly 
deposited  a  maggot  which  immediately,  true  to  its  instincts,  worked 
its  way  through  this  puncture  into  the  body  of  the  caterpillar.  Sev- 
eral maggots  were  deposited  by  this  fly,  and  later  a  second  female 
was  observed  to  oviposit  on  the  caterpillar  in  the  same  incision.  This 
not  only  indicates  that  a  certain  stage  of  decomposition  must  be 
reached,  but  that  the  skin  of  the  caterpillar  must  be  either  broken, 
or  in  such  a  condition  that  the  female  fly  can  puncture  it  with  her 
proboscis  before  she  will  oviposit,  thus  allowing  an  opportunity  for 
the  maggots  to  crawl  into  the  dead  host.  There  were  a  few  living 
pupae  in  this  cage,  and  although  the  females  not  infrequently  crawled 
about  over  them,  they  did  not  attempt  oviposition.  This  was  the 
case  with  a  freshly  killed  caterpillar  which  was  placed  beside  a  dead 
specimen  upon  which  flies  were  ovipositing,  but  when  decomposition 
reached  the  proper  stage,  the  flies  began  to  oviposit  freely.  It  must 
be  stated  here  that  the  true  source  of  the  flies  in  the  cage  with  which 
this  last  experiment  was  tried  was  unknown,  and  that  they  were 
selected  only  for  the  reason  that  they  happened  to  be  the  only  flies 
available  that  were  ovipositing.  They  were  secured  from  a  jar 
containing  dead  European  Calosoma  beetles  which  had  been  exposed 
for  several  weeks  to  the  attack  of  various  species  of  sarcophagids. 
It  is  possible  that  these  flies  might  have  been  imported  from  Europe, 
but  this  is  extremely  doubtful. 

CONCLUSION. 

These  experiments  indicate  very  conclusively  that  the  sarcophagids 
in  New  England  do  not  destroy  living  gipsy-moth  larvae  or  pupae  in 
the  field.  From  a  collection  of  2,666  specimens  not  a  single  sarco- 
phagid  was  reared. 

In  cages  the  flies  would  not  oviposit  on  healthy  or  recently  killed 
caterpillars  or  pupae,  but  did  so  freely  after  they  became  slightly 
decomposed. 

First-stage  maggots,  when  placed  artificially  within  living  pupae, 
failed  to  develop  in  every  instance,  showing  that  the  conditions  were 
not  favorable  for  their  growth. 
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When  living  and  decomposing  larvae  or  pupae  were  placed  side  by 
side  in  a  cage,  the  flies  selected  the  latter  on  which  to  oviposit,  and 
normal  larvae  developed. 

In  conclusion  it  must  be  understood  that  the  writer  has  not  at- 
tempted to  work  with  any  one  species  of  the  Sarcophagidae,  nor  to 
separate  them  into  species,  but,  on  the  other  hand,  he  has  worked 
with  them  only  as  a  family,  taking  for  granted  that  if  any  of  these 
flies  are  ever  parasitic  on  the  gipsy  moth,  they  would  naturally  be 
found  in  the  infested  localities.  Although  all  the  experiments  have 
given  negative  results,  yet  they  are  nevertheless  of  economic  impor- 
tance, because  in  Europe  and  Japan,  where  sarcophagids  are  more 
commonly  associated  with  the  gipsy  moth  than  in  this  country,  it  is 
possible  that  there  may  be  several  species  that  have  the  parasitic 
habit.  If  so,  foreign  investigations  should  be  hastened,  for  if  intro- 
duced into  America  these  parasitic  sarcophagids  would  be  an  impor- 
tant addition  to  the  natural  enemies  of  the  gipsy  moth. 
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IV.    The  Chalcidoid  Genus  Perilampus  and  its  Relations  to  the  Prob- 
lem of  Parasite  Introduction.1 

By  Harry  S.  Smith,  Expert. 
INTRODUCTORY. 

Practical  utilization  of  parasites  in  the  control  of  noxious  insects 
is  becoming  a  more  and  more  important  means  of  warfare  in  economic 
entomology.  For  that  reason  accurate  and  detailed  knowledge  of 
the  life  history  of  the  various  parasitic  groups  is  indispensable  to  an 
intelligent  handling  of  the  intricate  problems  which  continually  pre- 
sent themselves  in  work  of  this  kind.  It  does  not  suffice  merely  to 
know  that  an  insect  is  a  primary  parasite  or  a  hyperparasite.  Famili- 
arity with  the  intimate  details  in  its  life  and  habits  is  of  the  utmost 
importance  in  order  that  it  may  be  brought  to  its  maximum  of  effi- 
ciency with  the  least  possible  delay;  or,  should  it  prove  to  be  a 
hyperparasite,  that  an  injurious  insect  may  not  thus  be  released 
unwittingly  and  irreparable  damage  be  done.  The  great  desirability 
of  bringing  this  phase  of  economic  entomology  to  a  position  of  promi- 
nence has  been  the  prime  motive  for  a  solution  of  some  of  the  most 
perplexing  problems  which  have  confronted  the  student  of  insect  para- 
sitism; for  example,  the  work  of  Marchal  and  Silvestri  on  the  develop- 
ment of  the  hymenopterous,  and  of  Townsend  and  Nielsen  on  the 
dipterous  parasites.  These  men  are  economic  workers  and  their  dis- 
coveries of  the  extraordinaiy  phenomenon  of  polyembryony  or  germi- 
nogony  in  the  parasitic  Hymenoptera  and  of  the  unusual  habits  of 
oviposition  and  larviposition  in  the  tachinid  parasites  were  made  in 
connection  with  a  study  of  the  practical  utility  of  these  insects  in  the 
control  of  injurious  species.  Such  investigations  are  interesting  not* 
only  from  the  purely  scientific  standpoint,  but  are  more  than  justifi- 
able from  that  of  applied  entomology. 

The  few  forms  studied  by  these  entomologists  are  among  the  most 
common  species,  which  goes  to  show  how  limited  the  present  knowl- 
edge of  the  biology  of  insect  parasites  really  is.  A  fascinating  field 
of  study  is  open  to  those  in  a  position  to  undertake  research  of  this 

i  The  writer  Is  Indebted  to  Mr.  W.  F.  Flake  for  valuable  suggestions  and  criticisms  throughout  the 
course  of  his  work  on  Perilamput. 
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kind,  the  requirements  for  investigating  these  most  interesting  phe- 
nomena, where  the  more  common  species  are  concerned,  being,  as 
stated  by  Dr.  L.  O.  Howard,  "  simply  good  laboratoiy  facilities  and  a 
skilled  technique,  together  with  trained  powers  of  observation.11 
These,  as  he  points  out,  are  to  be  found  in  many  institutions  and 
with  many  individuals  in  this  country.  The  element  of  a  chance 
discovery  sometimes  enters  into  consideration,  however,  even  when 
a  common  insect  is  made  the  subject  of  study.  Quite  as  often  as  not 
the  discovery  of  the  thread  which  will  later  lead  to  an  unraveling  of 
the  complete  life  history  is  nothing  more  nor  less  than  an  accident,  the 
clue  being  stumbled  upon  in  a  place  and  at  a  time  altogether  unlooked 
for.  The  investigations  of  the  life  history  of  Perilampus  hyalinus  Say 
received  their  initial  impetus  from  just  such  an  accidental  discovery. 

BIOLOGY  OF  PERELAMPTTS  HYALINUS  SAY. 

When  time  and  opportunity  have  permitted,  the  parasites  of  certain 
among  the  native  leaf-feeding  caterpillars  have  been  studied  at  the 
Gipsy  Moth  Laboratory  in  order  to  determine  the  part  which  parasitism 
plays  in  their  natural  control,  and  in  an  endeavor  to  arrive  at  a  better 
understanding  of  the  varied  phases  of  the  problem.  Among  others, 
the  fall  webworm  (Hyphmtria  textor  Harris)  was  selected  as  a  prom- 
ising subject,  and,  coming  as  it  does  at  a  season  just  after  the  sum- 
mer's work  on  gipsy  moth  parasite  importation  and  colonization  is 
over,  it  has  been  possible  to  devote  a  larger  share  of  our  attention  to  it 
than  to  other  even  more  interesting  species  which  complete  their  trans- 
formations earlier  in  the  season.  Upon  several  occasions  the  young 
caterpillars  have  been  brought  in  from  the  field,  placed  in  insect-proof 
rooms  and  cages,  and  fed.  In  due  time  primary  parasites,  usually 
tachinids,  species  of  the  ichneumonid  genus  IAmnerium,  and  occasion- 
ally Apanteles,  emerged  from  these  caterpillars,  and  the  cocoons  and 
puparia  were  removed  to  tightly  stoppered  vials  and  placed  aside  for 
the  emergence  of  the  adults.  Later  examination  revealed  the  fact 
that  adults  of  the  species  which  formed  the  puparia  or  cocoons  could 
not  always  be  expected  to  emerge,  for  usually  a  certain  percentage 
produced  adults  of  Perilampus  instead.  How  the  adult  female  Peri- 
lampus obtained  access  to  these  puparia  and  cocoons  in  order  to  ovi- 
posit in  them  was  a  mystery  inasmuch  as  especial  pains  had  been 
taken  to  make  the  rooms  and  cages  containing  the  caterpillars  para- 
site-proof. But  for  a  fortunate  discovery  during  the  spring  of  1909 
the  true  significance  of  these  perplexing  observations  would  doubt- 
less have  remained  a  mystery  for  some  time  to  come. 

While  engaged  in  experimentation  for  developing  a  better  technique 
in  the  preparation  of  hymenopterous  larv®  for  microscopical  study, 
in  which  work  the  larv®  of  the  common  IAmnerium  validum  Cresson, 
an  important  parasite  of  the  fall  webworm,  were  used  as  subjects,  a 
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strange  little  creature  was  discovered  which  was  obviously  the  larva 
of  an  insect,  but  which  differed  very  materially  from  any  familiar 
form.  It  was  impossible,  from  external  characters,  to  assign  it  to 
any  particular  order  with  assurance,  and  consultation  with  several  of 
the  ablest  entomologists  of  the  country  failed  to  throw  any  light  upon 
the  subject. 

It  was  less  than  three-tenths  of  a  millimeter  in  length,  and  therefore 
almost  invisible  to  the  unaided  eye,  oblong-ovate  in  shape  and  dark 
brown  in  color.  Examination  under  the  microscope  showed  it  to  be  a 
highly  organized  being  with  well-defined  mouth  parts,  strong,  curved 
mandibles,  conspicuous  tracheal  system,  etc.  The  13  segments  were 
well  differentiated,  the  first  forming  a  distinct  head,  which  was  armed 
with  several  recurved  hooks.  The  dorsal  segments  consisted  of  a 
series  of  heavy,  chitinous,  and  overlapping  plates,  which  nearly  encir- 
cled the  body.  Most  of  these  were  furnished  with  one  or  two  pairs 
of  bristles.  Ventrally  the  larva  was  furnished  with  several  backward- 
projecting  spines,  which  were  evidently  ambulatorial  in  function. 
An  attempt  to  rear  the  adult  from  this  larva  was  unsuccessful. 

Among  the  minor  projects  under  way  at  the  laboratory  at  this  time 
was  a  study  of  the  biology  of  Dimmockia  incongrua  Ashmead,  a  rather 
common  and  important  native  chalcidoid  parasite  of  tachinids.  As 
a  host  for  the  rearing  experiments  with  Dimmockia  one  of  the  most 
common  native  dipterous  parasites,  Varichseta  aMrichi  Townsend, 
also  an  important  enemy  of  the  fall  webworm,  was  utilized. 

In  the  course  of  an  examination  of  the  pup®  of  this  tachinid  for  the 
eggs  and  young  larvae  of  Dimmockia  a  second  specimen  of  the  remark- 
able creature  referred  to  above,  or  to  be  more  accurate  one  similar  to 
it,  was  encountered.  This  second  specimen,  instead  of  being  firmly 
attached  to  its  host  by  its  anterior  end  as  was  the  former,  was  quite 
free  and  crawled  about  over  the  body  of  the  tachinid  pupa  in  a 
startlingly  businesslike  manner.  This  observation  veiy  naturally 
led  to  a  further  search  through  the  abundant  material  at  hand,  and 
the  presence  of  the  strange  parasite,  for  such  it  was  now  suspected  of 
being,  was  found  to  be  of  not  at  all  rare  occurrence.  An  excellent 
opportunity  was  at  once  afforded  for  ascertaining  the  identity  of  the 
parasite  and  the  subsequent  rearings  through  the  different  stages  were 
made  with  a  great  deal  of  eagerness.  Immediately  upon  the  comple- 
tion of  the  first  ecdysis  it  was  seen  that  the  larva  resembled  rather 
closely  what  was  known  to  be  the  mature  larva  of  Perttampus,  and 
the  further  development  of  the  specimens  under  observation  con- 
firmed that  suspicion.  The  first-stage  larva  is  of  a  very  unusual 
type,  which,  with  a  single  exception  so  far  as  known,  has  not  been 
observed  before.  This  exception  is  the  larva  of  Orasema  viridis  Ash- 
mead, described  and  figured  by  Dr.  William  Morton  Wheeler.1 

i  Bulletin  of  the  American  Museum  of  Natural  History,  vol.  23,  Art.  1, 1007. 
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A  comparison  of  the  peculiar  first-stage  Perilampus  larva  with  the 
Orasema  material  in  Dr.  Wheeler's  possession  indicated  that  while  the 
two  were  very  different  in  anatomical  detail,  they  were  of  the  same 
general  character  and  constitute  a  type  which,  Dr.  Wheeler  has  sug- 
gested, may  be  designated  by  the  term  "planidium."  * 

The  establishment  of  the  identity  of  the  planidium  did  not  assist 
materially  in  clearing  up  the  mysterious  circumstance  attending  the 
rearing  of  the  Perilampus  from  the  IAmnerium,  Varichseta,  and 
Apantdes  parasitic  on  the  fall  webworm,  and  with  the  end  in  view 
of  determining  if  possible  the  manner  in  which  Perilampus  gained 
access  to  its  host,  several  thousand  young  caterpillars  of  Hyphantria 
were  collected  during  the  following  fall,  placed  in  rearing  trays,  and 
reared  to  maturity.  At  frequent  intervals  a  large  series  of  these 
caterpillars  was  killed  and  preserved  in  order  that  abundant  mate- 
rial might  be  had  for  study  during  the  winter. 

Apantdes  hyphantrise  Riley  was  found  to  be  a  fairly  common 
parasite  of  the  younger  caterpillars,  and  Varichseta  aldrichi  and 
IAmnerium  validum  of  the  older  ones,  as  during  the  preceding 
summer.  Examination  of  the  puparia  and  cocoons  of  the  parasites 
disclosed  the  fact  that  the  planidia  of  Perilampus  were  even  more 
common  than  they  were  during  the  preceding  year,  and  as  large 
quantities  of  material  in  all  stages  had  been  preserved  an  excellent 
opportunity  was  afforded  for  working  out  the  life  history  of  this 
remarkable  parasite. 

As  has  been  mentioned  on  a  preceding  page,  Perilampus  was 
frequently  reared  from  puparia  and  cocoons  formed  in  tight  rooms 
or  breeding  cages  into  which  it  was  thought  impossible  for  an  adult 
parasite  to  gain  entrance.  Consequently  in  seeking  an  explanation 
of  the  presence  of  the  planidia  of  Perilampus  in  the  puparia  and 
cocoons  of  these  primary  parasites  of  Hyphantria,  it  seemed  most 
plausible  that  the  female  oviposited  in  or  on  the  caterpillar  con- 
taining the  parasite  which  was  later  to  become  the  host  of  the  young 
Perilampus.  Acting  upon  this  hypothesis,  maggots  of  the  tachinid 
which  had  emerged  from  the  caterpillar  were  examined  and  found 
to  contain  the  planidia  internally.  The  planidium,  by  reason  of  its 
dark  color,  was  easily  visible  through  the  semitransparent  integu- 
ment of  the  maggot,  and  even  after  the  latter  had  ceased  activity 
and  had  formed  its  puparium  the  Perilampus  larva  could  be  seen 
through  the  shell  until  it  had  changed  color  and  had  become  quite 
opaque.  Dissection  of  the  fully  developed  caterpillars  revealed  the 
fact  that  the  tachinid  maggots  while  still  within  the  caterpillar  con- 
tained these  planidia,  and  going  back  still  further,  to  the  younger 
caterpillars,  the  planidia  were  found  to  be  present  here  irrespective 
of  whether  the  caterpillar  was  infested  by  a  primary  parasite  or  not. 

i  From  the  Greek  alowr,  a  wanderer,  and  tdm,  diminutive. 
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Examination  of  a  considerable  number  of  the  Hyphantria  cater- 
pillars showed  that  the  planidium  could  be  found  in  almost  any 
portion  of  the  caterpillar's  anatomy,  although  they  generally  "  floated 
about"  freely  in  the  body  cavity.  Occasionally  specimens  attached 
to  the  larval  organs,  such  as  the  alimentary  canal  or  silk  glands, 
were  encountered.  Further  study  of  still  younger  caterpillars 
revealed  the  most  interesting  and  significant  feature  of  the  whole 
life  cycle,  namely,  the  presence  of  the  planidia  upon  the  exterior  of 
the  caterpillars.  These  were  apparently  about  to  make  their  way 
through  the  integument  to  the  interior  in  a  search  for  suitable  hosts 
upon  which  to  complete  their  development.  The  less  heavily 
chitinized  portions  of  the  caterpillar's  skin,  that  is,  the  portion 
between  the  different  segments,  offered  the  most  vulnerable  point 
of  attack  and  almost  invariably  this  was  the  place  selected  by  the 
parasite  for  making  an  entrance.  Individuals  which  had  not  yet 
started  an  opening  were  found  quite  as  frequently  upon  the  middle 
of  the  segments  as  between  them.  Just  how  these  planidia  came  to 
be  located  upon  the  skin  of  the  caterpillars  and  how,  when,  and 
where  the  adult  female  PerUampus  places  her  eggs,  we  have  been 
unable  to  ascertain  up  to  the  present  time,  and  any  statement  in 
regard  to  this  portion  of  the  life  cycle  must  take  the  form  of  mere 
conjecture. 

oviposition. 

There  have  been  made,  so  far  as  published  records  go,  at  any  rate, 
no  observations  upon  the  oviposition  of  members  of  the  genus 
PerUampus.  It  is  known,  however,  that  oviposition  does  not  occur 
in  the  normal  way,  or  in  the  manner  we  are  accustomed  to  regard  as 
the  normal  method  of  oviposition  among  the  parasitic  Hymenoptera, 
and  for  this  reason  speculations  on  what  may  actually  occur  are 
rather  interesting. 

In  the  first  place  it  is  obvious  from  the  facts  recorded  in  the  pre- 
ceding pages  that  Perilampus  does  not  oviposit  directly  in  or  upon 
its  host.  In  the  second  place,  it  does  not  oviposit  within  the  cater- 
pillar of  which  its  host  is  a  primary  parasite,  which  is  equally  obvious 
from  observations  already  made.  That  it  places  its  eggs  upon  the 
young  caterpillar  is  improbable,  the  adult  PerUampus  being  too  slow 
and  clumsy  to  be  capable  of  accomplishing  this  act  with  any  degree 
of  certainty. 

There  are  two  plausible  methods  which  PerUampus  might  adopt 
for  the  deposition  of  its  eggs,  and  the  writer  is  strongly  inclined  to 
the  view  that  one  of  these  methods  is  in  part  at  least  correct.  As 
in  the  case  of  some  of  the  parasitic  beetles,  it  may  deposit  its  eggs 
upon  flower  heads  or  upon  leaves  of  plants  not  in  the  immediate 
vicinity  of  the  caterpillar  colony,  the  planidia  hatching  from  these 
X9242°-12 2 
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egj^  being  conveyed  to  the  caterpillars  by  means  of  some  inter- 
mediate carrier.  In  the  Coleoptera  cited  above  the  carrier  is  fre- 
quently a  parasitic  bee  upon  which,  by  means  of  their  claws,  the 
triungulins  attach  themselves  and  are  conveyed  to  the  nest  of  their 
host.  With  Perilampu8,  should  this  method  prove  to  be  the  one 
which  really  takes  place,  the  intermediate  carrier  might  be  any  of 
the  primary  parasites  which  attack  HypMntria;  that  is,  the  hymenop- 
terous  parasites  Limnerium  or  Apantdes,  or  the  tachinid  Varich&ta. 
The  planidium  seems  more  or  less  fitted  for  this  sort  of  a  life  and  is 
apparently  analogous  to  the  triungulin  of  the  coleopterous  parasites. 
The  chitinous  plates  with  which  it  is  armored  are  especially  service- 
able in  preventing  injury  of  various  kinds,  and  the  mandibles  and 
hooks  and  spines  would  serve  it  very  well  as  a  means  of  clinging  to 
its  conveyer. 

Varichxta  as  a  conveyer  of  the  planidia  would  expose  the  young 
Perilampus  to  one  more  vicissitude,  as  it  does  not  oviposit  upon  the 
caterpillars,  but  deposits  young  maggots  upon  the  leaves  of  the  food 
plant  of  its  host.  These  maggots,  should  they  by  good  fortune 
happen  to  have  been  placed  upon  a  leaf  which  is  later  crawled  over 
by  a  caterpillar,  fasten  themselves  upon  their  host  when  the  oppor- 
tunity offers.  Perttampw  then  would  twice  be  subjected  to  the 
same  conditions  as  these  maggots,  and  their  success  in  finding  a  host 
would  depend  entirely  upon  whether  or  not  caterpillars  came  within 
their  reach. 

The  other  method,  which  seems  much  more  plausible,  is  that  of 
oviposition  upon  the  food  plant  in  the  vicinity  of  a  colony  of  the 
caterpillars.  This  would  do  away  with  the  necessity  of  an  inter- 
mediate carrier,  but  would  expose  the  delicate  eggs  to  great  danger 
unless  they  hatched  immediately  after  deposition. 

Both  theories  have  their  faults  and  it  may  easily  be  that  neither 
is  correct.  They  are  offered  simply  as  suggestions  to  anyone  who 
has  the  opportunity  to  make  observations  upon  this  parasite,  in 
the  hope  that  they  will  be  of  assistance  in  completing  the  knowledge 
of  this  strange  life  cycle.  The  former  hypothesis  has  the  advantage 
of  a  parallel  in  the  parasitic  Coleoptera,  while  something  similar  to 
the  latter  is  known  to  occur  in  certain  of  the  tachinid  parasites 
(notably  Variclixta,  as  mentioned  above)  which  deposit  young 
maggots  upon  the  leaves,  the  maggots  attaching  themselves  to  the 
caterpillar  as  it  crawls  over  the  loaf  upon  which  they  are  located'. 

While  the  eggs  of  Perilampus  have  not  been  observed  after  deposi- 
tion, those  contained  in  the  ovarian  tubes,  in  one  case  apparently 
mature,  have  been  examined.  They  are  of  the  usual  elongate-oval 
shape,  not  stalked,  and  whitish  in  color. 
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REPRODUCTIVE   CAPACITY. 

It  is  a  well-known  fact  that  insects  which  are  subject  to  very  high 
mortality  in  their  younger  stages  must  have  a  high  potential  rate  of 
reproduction  in  order  to  offset  this  loss  and  still  prevent  the  species 
from  becoming  extinct;  and  conversely,  we  may  say  that  insects 
laying  a  great  number  of  eggs  must  of  necessity  experience  a  very 
high  death  rate  or  else  they  would  in  time  increase  beyond  all  bounds. 
We  have  found  by  the  dissection  of  adult  female  Perilampus  that  the 
eggs  are  very  numerous,  the  abdomen  containing  as  high  as  250  fully 
developed  eggs  at  one  time.  It  is  therefore  apparent  that  in  some 
stage  or  stages  before  maturity  many  of  the  young  die.  As  Peri- 
lampu8  is  eminently  well  fitted  to  withstand  the  vicissitudes  encoun- 
tered in  its  later  existence,  the  logical  place  to  find  this  high  death 
rate  is  during  the  planidium  stage,  while  the  tiny  larva  is  wandering 
about  either  within  or  outside  the  caterpillar  in  search  of  its  host. 
That  this  wandering  habit  of  the  younger,  pre-eruciform  stages  of 
parasitic  larvae  is  accompanied  by  great  mortality  is  well  exemplified 
in  the  case  of  the  Strepsiptera.  Newport,  in  his  ''History  and 
General  Anatomy  of  Meloe  and  Its  Affinities,"  *  records  the  produc- 
tion of  more  than  7,000  triungulins  by  a  single  female  of  the  genus 
Stylops.  Perilampus  is  apparently  not  only  subject  to  a  considerable 
mortality  by  reason  of  its  wandering  habit,  but  large  numbers  meet 
their  death  through  a  failure  to  find  a  proper  host  within  the  cater- 
pillar and  through  the  operations  of  superparasitism  after  they  do 
find  their  host. 

Whatever  be  the  real  method  by  which  the  planidium  becomes 
>affixed  to  the  caterpillar,  the  life  history  from  this  point  on  has  been 
worked  out  by  actual  observation  in  the  laboratory,  with  an  abun- 
dance of  material  for  study. 

DESCRIPTION   OF   PLANIDIUM   OF   PERILAMPUS   HYALINUS. 
(Figs.  24,  25.) 

Length  about  0.3  mm.,  depending  on  the  amount  of  distension; 
diameter  at  widest  place  about  0.06  mm.  Shape  obovate;  composed 
of  13  distinct  segments  or  rings  which  are  dark  brown  and  heavily 
chitinized,  and  which  "telescope"  into  each  other  more  or  less. 

Head  heavily  margined,  both  laterally  and  posteriorly  above,  the 
rim  strongly  emarginate  or  indented  posteriorly,  where  it  is  also 
strongly  elevated  in  life  and  darker  than  other  portion^  of  the  head. 
Mandibles  well  developed,  hook-shaped,  situated  in  a  buccal  cavity, 
and  crossing  at  tips ;  bases  broad,  with  a  rather  large  area  for  muscular 
attachment.  Immediately  back  of  the  mandibles  are  two  flattened, 
heavily  chitinized  organs,  which  are  probably  homologous  to  the 

i  Proceedings  of  the  Linnean  Society  of  London,  vol.  1,  pp.  317-330, 36&-870. 
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maxillae,  but  the  minute  character  of  which  makes  it  impossible  to 
determine  their  nature  without  considerable  uncertainty.  Head 
heavily  armored  with  two  powerful  hooks  or  horns  on  the  anterior 
margin,  projecting  laterally,  about  the  size  of  the 
mandibles;  above  are  seen  two  rather  strong  hooks 
at  about  the  middle,  both  curved  backward  at 
tips;  just  back  of  hooks  on  dorsal  portion  of  head 
are  several  semitransparent  round  spots,  which 
probably  bear  small  bristles,  and  may  be  sensory 
in  function. 

Body  segments  as  follows:  First  segment  (ex- 
cluding head)  provided  dorsally  with  two  very 
minute  semitransparent  round  spots,  with  dark 
spot  in  center,  which  is  probably  a  minute  spine, 
but  which  is  rendered  practically  invisible  by  the 
clearing  action  of  the  balsam; 
ventrally  the  same  segment  is 
provided  with  two  other  similar 
spots,  but  which  bear  very  dis- 
tinct curved  spines,  one  in  the 
center  of  each.  The  heavy  chit- 
inous  ring  does  not  join  beneath 
the  body,  each  side  ending  in- 
stead with  the  ventro-posterior 
margin,  which  is  serrated  or 
fringed  with  long  teeth,  about 
nus:  pianidium,  ventral  30  in  number,  becoming  grad- 
vfew.   Magnified  about  uauy  shorter  as  they  approach 

350diameters.  (Original.)  J.  .  .       J_  ^ 

the  lateral  margin  of  the  pian- 
idium. Between  these  fringed  margins,  situated 
in  the  center  of  the  ventral  portion  of  the  segment, 
are  three  peculiar  appendages  which  apparently 
function  as  ambulatory  organs;  these  are  some- 
what flattened  pyriform,  with  the  broad  end 
heavily  notched  somewhat  at  one  side  and  attached 
at  small  end;  at  the  bases  of  these  are  several 
small  irregular  appendages.  The  second  seg- 
ment is  provided  with  the  dorsal,  backwardly 
curved  spines,  much  closer  together  than  on 
preceding  segment  and  rather  larger,  and  two 
ventral  smaller  spines;  the  teeth  are  slightly 
smaller.  Between  the  serrate  margins,  as  in 
preceding  segment,  are  several  hooks  or  motor  appendages,  but  of 
quite  a  different  type,  these  latter  being  simply  plain  hooks  projecting 
backward,  there  being  two  transverse  rows,  about  10  in  first  row  and 
about  16  in  second.    Between  first  and  second  segments  on  the 


Fio.  24.— Perilampiu  hyali- 


Fio.25—  Perilampus  hpali- 
niu:  Pianidium,  dorsal 
view.  Magnified  about 
350  diameters.  (Origi- 
nal.) 
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ventral  side,  situated  in  the  elastic  integument  connecting  the 
chitinized  plates,  are  two  stigmata,  apparently  the  only  spiracular 
openings  in  the  whole  tracheal  system.  Third  segment  similar  to 
preceding,  the  two  dorsal  spines  being  considerably  farther  apart ;  the 
ends  of  the  chitinous  plate,  however,  are  of  quite  a  different  type; 
instead  of  ending  in  a  serrate  margin  the  inner  margin  is  smooth,  but 
the  posterior  corner  terminates  in  a  long  tapering  projection  con- 
siderably longer  than  the  width  of  the  chitinous  sclerites;  laterad  of 
the  long  tapering  projection  referred  to  above  are  two  or  three  much 
smaller  ones,  also  situated  on  the  apical  margins  of  the  segment; 
between  the  ends  of  the  chitinous  plates,  as  in  preceding  segments, 
are  several  hooklike  motor  appendages,  smaller  and  fewer  in  number, 
however,  than  in  the  second  segment;  an  additional  series  of  hooks 
which  is  not  provided  in  preceding  segments  is  situated  just  laterad 
of  these.  The  fourth  segment  seems  to  have  no  dorsal  spines;  there 
are  two  ventral  ones,  however,  situated  at  the  extreme  outer  margin 
of  the  ring;  the  chitinous  plate  terminates  as  in  the  third  segment; 
motor  appendages  as  in  third  segment  but  fewer  in  number.  The 
fifth  segment  differs  from  the  fourth  apparently  only  in  the  possession 
of  a  pair  of  dorsal  spines  and  in  the  smaller  number  of  ventral  motor 
appendages.  The  sixth  segment  does  not  have  the  dorsal  spines  but 
in  other  respects  is  similar  to  the  fifth ;  the  seventh  segment  possesses 
the  dorsal  spines;  the  eighth  does  not,  nor  does  the  tenth,  eleventh,  or 
twelfth;  these  latter,  however,  are  similar  in  other  respects,  excepting 
that  they  become  gradually  less  in  size.  The  last  segment  is  provided 
with  an  unjointed  stylet  on  each  side  attached  at  about  the  middle  of 
the  segment,  this  stylet  about  twice  the  length  of  the  segment  itself. 

HABITS   OF  PLANIDIUM. 

Starting  with  the  planidium  upon  the  skin  of  the  caterpillar,  this 
makes  its  way  through  the  thinner  portion  of  the  integument  found 
at  the  junctures  of  the  segments,  this  passage  being  effected  by  means 
of  its  well-developed  mouth  parts  and  speciallya  rmored  head.  Just 
how  the  search  for  the  host  parasite  is  conducted  is  not  known 
excepting  as  it  may  be  deduced  from  dissections  of  preserved  material. 
The  planidium  has  been  found  in  almost  every  part  of  the  caterpillar 
and  it  appears  that  its  search  for  a  host  is 'rather  thorough  and 
extensive.  The  time  of  its  attack  upon  the  host  larva  has  not  been 
very  definitely  determined,  although  from  the  data  at  hand  it  seems 
most  likely  that  this  follows  at  once  upon  the  finding  of  another 
parasite  within  the  caterpillar.  This  supposition  is  substantiated  by 
the  fact  that  the  planidium  is  found  within  the  very  young  tachinid 
larvae  which  have  just  completed  their  first  molt.  In  this  stage  the 
disparity  in  size  between  the  larvae  of  Perilampus  and  of  Varichseta 
is  very  much  less  than  it  is  later,  and  it  seems  remarkable  that  the 
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tiny  tachinid  maggot  can,  without  inconvenience  apparently,  con- 
tinue in  its  development  with  the  Perilampus  larva  boring  about 
within  its  body,  and  sometimes  with  not  only  one  but  five  or  six. 

What  becomes  of  the  planidium  in  case  the  caterpillar  does  not 
contain  a  primary  parasite  is  a  question  which  has  not  yet  been 
answered,  and  to  do  so  would  require  considerable  care  and  patience. 
There  are  two  courses  open  to  the  Perilampus  in  case  it  has  selected 
an  unparasitized  caterpillar.  It  may  either  wander  about  within  the 
body  of  the  latter  until  it  dies  from  starvation  and  exhaustion,  or  it 
may  make  its  way  to  the  outside  again  and  continue  the  search  for  a 
host  in  another  caterpillar.  That  it  might  possibly  develop  upon  the 
caterpillar  itself  is  not  to  be  considered.  Even  should  it  remain 
within  the  caterpillar  until  the  latter  pupated,1  it  is  not  likely  that 
it  could  make  its  way  through  the  hard  pupal  shell  of  Hypfomtria,  and 
if  this  were  possible  the  older  Perilampus  larva  is  very  much  too 
delicate  a  creature  to  be  able  to  feed  externally  unprotected. 

In  case  the  former  alternative  is  what  actually  takes  place,  there 
must  be  a  great  percentage  of  mortality  due  to  the  lack  of  a  proper 
host,  for  relatively  only  a  small  proportion  of  the  caterpillars  hatching 
from  the  eggs  ever  reach  an  age  sufficient  to  nourish  a  host  for 
Perilampus.  Of  those  that  do  reach  that  age  a  great  many  are  never 
attacked  by  primary  parasites  and  hence  would  not  be  available  for 
Perilampu8. 

Just  what  is  the  effect  upon  the  caterpillar  itself  which  is  infested 
by  Perilampus  but  which  contains  no  primary  parasite  is  a  matter  for 
conjecture.  It  seems  likely,  however,  that  its  presence  would  not 
prevent  the  caterpillar  from  reaching  its  full  development  and  it  is 
probably  only  slightly  inconvenienced  if  affected  at  all.3 

Having  followed  the  Perilampus  planidium  to  its  host  within  the 
caterpillar  it  is  now  necessary  to  trace  out  the  slightly  different  modes 
of  development  upon  the  various  parasites  of  Hyphantria  which  are 
subject  to  its  attack. 

Life  as  a  Parasite  of  Varicr«ta. 

Varichseta  aldrichi  Townsend s  has  been  by  far  the  most  common  of 
all  of  the  parasites  of  the  fall  webworm  in  Massachusetts  during  the 
past  two  years.  As  stated  on  a  preceding  page,  it  belongs  to  that 
group  of  tachinids  which  deposit  living  maggots  upon  the  stems  and 
foliage  in  the  vicinity  of  the  caterpillars  of  their  chosen  host,  a  habit 
first  discovered  by  Mr.  C.  H.  T.  Townsend  in  the  course  of  his  work 

i  Later  dissection  of  Hyphantria  pup®,  made  In  the  spring  of  1911,  by  Mr.  H.  E.  Smith,  discovered  the 
planidium  alive  and  still  "waiting  for  something  to  turn  up."  In  one  instance  the  planidium  was  em- 
bedded in  the  gonad  of  the  Hyphantria.— W.  F.  Fiske. 

*  The  occurrence  of  the  planidium  in  the  gonad,  as  noted  in  preceding  footnote,  suggests  that  partial 
castration  might  possibly  result. 

•  Determination  furnished  by  Mr.  W.  R.  Thompson. 
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at  this  laboratory  and  briefly  described  by  him  in  an  earlier  bulletin 
of  this  bureau.1  The  maggots  rarely  leave  their  host  until  after  it 
has  become  full  fed  and  prepared  for  pupation  in  the  fall.  The 
tachinid  maggots  pupate  soon  after  emerging  from  their  hosts,  the 
pupsB  remain  unchanged  during  the  winter,  and  the  subsequent 
transformations  are  accomplished  quite  early  in  the  spring. 

In  case  the  planidium  chooses  a  maggot  of  Varichxta  as  its  host,  it 
remains  endoparasitic  until  the  puparium  is  formed.  During  the 
process  of  histolysis  the  Perilampus  either  orients  itself  in  such  a 
manner  that  it  will  be  external  to  the  tachinid  pupa  when  pupation 
is  completed,  or  it  emerges  from  the  pupa  immediately  after  pupa- 
tion; in  either  case,  of  course,  it  remains  within  the  puparium. 
When  parasitic  upon  this  host  the  planidium,  so  far  at  least  as  the 
writer  has  been  able  to  learn,  normally  hibernates  in  this  stage  and 
probably  without  nourishment. 

It  is  quite  likely,  however,  that  a  late  warm  fall  would  start  the 
development  of  the  planidium  on  Varich&ta  at  once.  This  would 
without  doubt  result  in  the  death  of  the  secondary  parasite,  as  it 
would  scarcely  be  able  to  pass  the  winter  in  the  normal  larval  stage. 
In  fact  dead  second-stage  Perilampus  larv®  have  occasionally  been 
found  upon  the  pupae  during  the  winter,  and  this  would  seem  to  be 
evidence  in  corroboration  of  the  above  statement.  It  is  probably 
an  attempt  to  go  through  two  generations  per  year,  as  this  insect 
does,  without  much  doubt,  farther  south,  and  the  individual  speci- 
mens found  in  the  second  stage  during  the  winter  in  New  England 
are  probably  those  from  the  puparia  which  emerged  as  larv®  from 
the  caterpillars  earliest  in  the  fall,  although  we  have  no  absolute 
evidence  that  this  is  the  case.  The  development,  or  rather  the  con- 
duct, of  the  planidium  up  to  and  including  its  change  from  endo- 
parasitism  to  ectoparasitism,  as  stated  on  a  previous  page,  seems 
entirely  dependent  upon  the  development  of  its  host,  such  are  the 
intimate  relations  between  the  two.  After  the  planidium  has 
emerged  from  its  host  development  takes  place  in  the  usual  way. 

As  a  Parasite  of  Limnebium  validum  Cresson. 

Of  the  primary  hymenopterous  parasites  attacked  by  Perilampus 
probably  the  most  common  one  is  IAmnerium  validum  Cresson,  an 
ophionine  parasite  emerging  from  the  older  caterpillars  in  the  fall 
and  hibernating  as  larva  in  a  silken  cocoon.  The  larva  of  this  para- 
site, like  that  of  VarichsUa  aldrichi,  does  not  reach  full  maturity  until 
its  host  has  prepared  for  pupation,  and  the  cocoons  are  to  be  found 
in  the  same  situations  as  the  pup®  of  Hyphantria  and  are  afforded 
the  same  protection.  In  this  respect  it  differs  radically  from  the 
other  species  of  IAmnerium  parasitic  upon  the  fall  webworm. 

i  Technical  Series,  No.  12,  Part  VI,  p.  103. 
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PerUampus  hyalinus  in  this  case  always  remains  endoparasitic 
throughout  the  winter,  at  least  so  far  as  our  observations  go,  and 
several  hundred  cocoons  have  been  examined  to  date.  At  first  it 
seemed  rather  puzzling  that  the  same  species  should  pass  the  winter 
ectoparasitically  upon  tachinids  and  endoparasitically  upon  Limne- 
rium  validum,  but  dissections  of  hundreds  of  the  puparia  and  cocoons 
brought  to  light  the  fact  that  the  habit  of  PerUampus  in  this  regard 
was  dependent  entirely  upon  the  life  cycle  of  the  host  parasite,  that 
is  to  say,  the  planidium  lives  internally  in  its  host  until  histolysis 
takes  place,  when  it  changes  its  mode  of  life  from  an  internal  parasite 
to  an  external  parasite.  Varichseta  pupates  in  the  fall,  so  the  pla- 
nidium makes  its  exit  at  this  season  of  the  year  and  hibernates 
externally.  IAmnerium  validum  hibernates  as  a  larva  and  pupates 
in  the  spring,  hence  the  planidium  in  this  case  remains  internal  until 
spring,  when  it  emerges  by  means  of  its  efficient  mandibles  and  spined 
head,  completing  its  development  in  precisely  the  same  manner  as  those 
individuals  which  happen  to  have  chosen  Varichseta  as  their  host. 
The  internal  disturbances  which  take  place  in  the  body  of  the  host 
at  the  time  of  histolysis  probably  act  as  a  stimulus  to  the  activities 
of  the  planidium,  and  the  condition  of  the  integument  is  such  as  to 
make  the  exit  of  the  secondary  parasite  especially  easy  at  this  time. 
The  development  of  the  host,  so  far  as  our  observations  have  gone, 
invariably  ceases  at  the  time  of  the  exit  of  the  planidium.  Whether 
or  not  it  is  actually  killed  at  this  time  is  not  evident.  In  any  case 
decomposition  does  not  take  place  immediately,  the  host  being  left 
in  a  condition  somewhat  comparable  to  that  of  the  prey  of  certain 
aculeate  Hymenoptera. 

As  a  Parasite  of  Summer-Issuing  Hymenoptera. 

The  other  primary  parasites  of  Hyphantria  from  which  we  have 
reared  PerUampus  are  two  additional  species  of  IAmrierium,  differing 
from  L.  validum  in  that  they  spin  their  cocoon  within  the  skin  of  the 
caterpillar  and  emerge  in  the  fall,  and  the  braconids  Apanteles  hyphan- 
trise  Riley  and  a  Meteorus  (probably  M.  communis  Cresson).  In  all 
four  of  these  species  the  PerUampus  completes  its  development  at 
once.  Whether  or  not  these  individual  specimens  manage  to  survive 
the  winter  is  open  to  question.  It  is  quite  possible  that  many  of 
them  remain  within  the  cocoon  of  their  host  throughout  the  winter. 
This  is  quite  strongly  indicated  by  the  result  of  an  experiment  in 
which  a  collection  of  old  webs  containing  cocoons  of  the  several 
parasites  was  made  on  October  20,  1908,  from  which  several  adult 
PerUampus  issued  between  6  and  10  days  later.  The  material 
was  kept  in  a  warm  room;  had  it  remained  out  of  doors  it  is  very 
unlikely  that  emergence  would  have  occurred  so  soon,  and  probable 
that  it  would  have  been  deferred  until  spring. 
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We  know  that  the  adult  of  one  of  the  European  species  of  Peri- 
lampus  hibernates  in  the  puparium  of  certain  tachinids  parasitic  on 
the  gipsy  moth  and  brown-tail  moth.  Most  of  these  tachinids,  like 
the  summer-issuing  hymenopterous  parasites,  pupate  comparatively 
early  in  the  fall,  thus  making  the  two  cases  similar.  For  this  reason 
the  writer  feels  justified  in  surmising  that  the  same  thing  occurs  in 
the  case  of  Perilampus  hyalinus  parasitic  on  the  summer-issuing 
Hymenoptera. 

As  A  PARA8ITE  OF  OTHER  HOSTS. 

There  is  another  group  of  parasites  of  the  fall  webworm  which 
hibernate  either  as  partially  grown  or  as  full-fed  larvae  within  the 
pupae  of  their  host.  These  include  certain  large  solitary  ichneumonids, 
Anomalon  ambiguum  Norton,  Ichneumon  cinctitarsis  Provancher,  and 
Mdanichneumon  sp.  At  least  one  species  of  Tachinid®  has  also  been 
found  hibernating  in  this  manner  in  Massachusetts.  We  have  not 
actually  found  Perilampus  to  be  a  parasite  of  any  of  the  ichneumonids 
named  above,  but  only  a  very  small  number  of  the  larvae  of  these 
parasites  have  been  seen.1  There  seems  to  be  no  good  reason  why 
the  secondary  should  not  attack  these  hibernating  hymenopterous 
larvae,  and  it  is  practically  certain  that  the  examination  of  a  con- 
siderable number  would  show  the  planidium  to  be  present. 

We  have  absolute  proof,  however,  that  it  does  attack  the  hiber- 
nating tachinids,3  having  found  the  planidium  actually  within  the 
maggot  of  this  species  within  the  pupa  of  Hyphantria.  Whether  or 
not  the  adult  Perilampus  is  able  to  make  its  way  through  the  pupal 
shell  of  the  fall  webworm  (presuming  that  the  tachinid  completes  its 
larval  development  and  pupates  internally)  we  are  unable  to  state 
definitely,  as  no  record  has  been  made  of  Perilampus  having  issued 
from  these  pupae.  There  seems  to  be  little  doubt  as  to  its  ability 
to  do  this,  as  it  has  very  powerful  jaws.  Specimens  in  the  laboratory 
will  eat  away  quite  a  large  quantity  of  cork  in  attempting  to  escape 
from  a  vial  in  which  they  have  been  confined. 

LATER   LARVAL   STAGES. 

On  the  return  of  warm  weather  in  the  spring,  the  winter  having 
been  passed  upon  the  various  hosts  in  the  manner  indicated  in  the 
preceding  pages,  the  planidium  begins  feeding  by  sucking  the  juices 
of  its  host.  Growth  takes  place  gradually  and  first  becomes  apparent 
through  the  planidium  taking  on  a  banded  appearance  due  to  the 

i  It  has  since  been  found  by  Mr.  H.  E.  Smith  within  the  larva  of  Ichneumon  (which  attacks  the  pupa 
of  the  host)  and  that  of  Exochilum,  which  hibernate  in  what  must  be  considered  as  an  embryonic  state 
within  the  Hyphantria  pupae.— W.  F.  Fiske. 

*  Probably  Oomptttura  concinnata,  the  recently  imported  parasite  of  the  gipsy  and  brown-tall  moths. 
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separation  of  the  chitinous  rings  or  plates  by  a  stretching  of  the 
intersegmental  membranes  which  are  transparent.  (See  fig.  26,  dyd'.) 
The  underside  of  the  planidium  also  gradually  fills  out  until  the  larva 
has  attained  a  bulk  several  times  greater  than  that  of  the  hiber- 
nating planidium  and  presents  the  appearance  of  an  ovate  semitrans- 
parent  sack  with  dark  median  crossbars  dorsally. 

After  a  short  resting  period,  ecdysis  takes  place.  The  skin  of  the 
planidium  breaks  transversely  just  back  of  the  second  thoracic  seg- 
ment, the  posterior  segment  slips  backward,  and  the  old  head  and 
first  two  thoracic  segments  are  shed  at  the  anterior  end  of  the  larva. 
Just  how  long  the  planidium  feeds  before  ecdysis  has  not  been  ascer- 


Fio.  26.— o,  Pupa  of  Varichxta  aldrichi  parasitised  by  Perilamput  hyallntu;  6,  unparasitized  pupa  of 
Ytmchxta  aldrichi;  c,  planidium  of  Pnilampus  hyalinus  before  feeding;  c%  same,  more  enlarged;  4, 
planidium  of  Perilamput  hyalinus  after  feeding;  d',  same,  more  enlarged.    (Original.) 

tained.  The  period  probably  varies  greatly  in  accordance  with  the 
prevailing  temperature.  Usually,  though  not  always,  the  larva  crawls 
away  a  short  distance  before  it  resumes  feeding. 

After  settling  down  the  second  time  it  is  likely  to  remain  stationary 
for  the  rest  of  the  larval  and  the  pupal  life.  The  larva  in  the  second 
stage  is  of  a  whitish  color,  with  the  tracheal  system  showing  through 
the  transparent  skin.  The  body  is  ovate  in  shape,  with  the  head 
bent  underneath  the  anterior  portion.  The  growth  during  this  stage 
is  little  compared  to  that  accomplished  in  the  third,  and  after  feed- 
ing a  short  time  the  second  ecdysis  takes  place. 

Growth  now  becomes  quite  rapid  and  the  larva  assumes  a  very 
different  appearance.  (See  fig.  27.)  The  mandibles  have  not  increased 
in  size  to  any  great  extent,  but  the  mouth  as  a  whole  and  the  head 
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change  quite  materially.  The  mouth  parts  are  in  this  stage  situated 
in  a  triangular  basinlike  depression  which  is  bounded  on  two  sides  and 
parts  of  the  third  by  a  strong  chitinous  carina  or  rim.  Besides  the 
mandibles  there  are  two  bulblike  appendages  just  beneath,  which 
are  probably  homologous  to  the  maxillae  of  the  adult.  Immediately 
above  the  oral  opening  are  situated  two  large  rounded  elevations 
which  may  be  called  larval  antennae.  The  segments  forming  the 
head  are  now  separated  by  a  more  or  less  distinct  neck  from  the 
remaining  segments  and  are  bent  beneath  them  with  face  downward, 
as  in  the  second  stage.  The  first  two  thoracic  segments  are  each 
provided  laterally  with  a  raised  tubercle  at  about  the  middle  of  the 
segment,  viewed  from  the  side,  and  just  above  this  tubercle  is  another 
more  or  less  distinct  one,  one  also  occurring  on  the  third  thoracic 
segment  in  a  corresponding  location.  The  next  three  segments  each 
bear  a  pair  of  much  larger  tubercles  or  projections 
which  give  the  larva  a  very  unusual  appearance. 
These  tubercles,  if  they  may  be  called  such,  corre- 
spond to  those  described  and  figured  by  Dr.  Wheeler 
as  occurring  in  Orasema,  but  are  somewhat  differ- 
ently arranged.  Just  posterior  to  these  there  oc- 
curs an  abrupt  declivity,  the  segments  becoming 
much  smaller  toward  the  posterior  end  of  the 
larva.  Beneath,  the  larva  is  smooth  and  free  from 
constrictions,  but  the  segmental  sutures  are  visible  to 
some  extent.  Dorsally  through  a  transparent  me-  ^ani^^^Snw 
dian  line  formed  by  a  break  in  the  corpus  adiposum  larva,  oreatiy  en- 
may  be  seen  a  large  number  of  white  urate  masses,  ,arged'  (OriginaL) 
which  pulsate  slowly  back  and  forth  as  the  larva  feeds.  The 
tracheal  system  is  rather  conspicuous  and  is  of  the  normal  holo- 
pneustic  type. 

PUPATION. 

(Figs.  28,  29.) 

As  soon  as  the  larva  is  full  fed,  pupation  takes  place.  The  meco- 
nium is  discharged,  leaving  the  larva  scarcely  more  than  half  its 
former  bulk,  and  creamy  white  instead  of  translucent  gray-white 
in  color.  Beneath  the  larval  skin  the  imaginal  appendages  and  the 
head  gradually  appear,  and  the  tubercles  so  characteristic  of  the 
larva  become  less  conspicuous.  Finally  the  larval  skin  is  discarded, 
and  the  pupa  assumes  its  own  distinctive  shape. 

The  pupa  is  short  and  robust,  corresponding  very  closely,  of  course, 
to  the  form  of  the  adult.  The  abdomen  bears  five  or  six  transverse 
carinse  or  ridges,  one  for  each  segment,  which  are  interrupted  on  the 
disk.  These  are  very  similar  to  those  occurring  on  the  ant  parasite 
Orasema  wridis,  but  differ  in  that  they  are  not  continuous  dorsally 
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At  first  the  pupa  is  white  or  yellowish  white,  but  the  eyes  soon  become 
pigmented  with  reddish,  then  the  thorax  becomes  black,  later  chang- 
ing to  a  metallic  green.  In  about  two  days  the  head  and  abdomen 
assume  the  same  metallic  hue  as  the  thorax,  with  the  sculpture  of 
the  adult  insect  showing  through,  and  soon  after  this  the  pupal  skin 
is  shed  and  the  adult  insect  issues. 

FOOD  HABITS   OF  THE   ADULT. 

No  observations  upon  the  food  habits  of  the  adult  PerUampus 
have  been  made  in  connection  with  this  work,  excepting  that  in  con- 
finement they  will  consume,  in  common  with  many  other  chalcidoid 
parasites,  comparatively  large  quantities  of  sweetened  water  upon 
banana  peelings.  During  June,  1905,  the  author  found  specimens 
of  this  genus  in  abundance  upon  the  leaves  of  Ambrosia,  Helianthus, 


Fio.  28.—PnilamptL9  hyalinus:  Fresh  Fig.  29—Pailampus  hfaUnug:  Papa  just  previous  to 

pupa.    Greatly  enlarged.    (Origl-  eclodon.    Greatly  enlarged.    (Original.) 

nal.) 

and  other  vegetation  at  West  Point,  Nebr.,  where  they  were  apparently 
feeding  upon  the  honeydew  secreted  by  aphides. 

Dr.  S.  Graenicher,  of  the  Public  Museum  of  Milwaukee,  has  in  the 
course  of  his  extensive  studies  upon  the  pollination  of  Wisconsin 
flowers  *  recorded  two  species  of  PerUampus,  hyalinus  Say  and  cya- 
neus  Brull6,  as  visitors  of  the  following  Composite:  Eupatorium  per- 
foliaium,  Solidago  juncea,  S.  canadensis,  Achillea  millefolium,  Tana- 
cetum  vulgare,  and  Erigeron  canadensis.  In  considering  the  insect 
visitors  to  the  last  named  flower  he  has  the  following  to  say : 

It  is  noteworthy  that  the  chalcid-flies  PerUampus  cyaneus  and  P.  hyalinus  seem 
to  have  a  certain  preference  for  these  flowers.  They  were  regular  attendants,  day 
after  day,  at  Cedar  Lake,  and  were  also  present  at  Milwaukee. 

Dr.  Graenicher  in  a  recent  letter  kindly  informs  me  that  he  has 
also  taken  P.  cyaneus  at  flowers  of  Angelica  atropurpurea,  Pastinaca 
saliva,  and  Sium  cicatxfolium. 

i  Bulletin  of  the  Wisconsin  Natural  History  Society,  vol.  7,  Nos.  1  and  2,  pp.  19-77,  April,  1909. 
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LONGEVITY   AND  OOGENESIS. 

While  the  Perilamjms  adults  as  a  usual  thing  are  very  short- 
lived in  the  laboratory,  there  is  no  doubt  that  they  live  for  a  con- 
siderable period  when  out  of  doors  under  natural  conditions.  This  is 
indicated  by  the  fact  that  the  females,  when  newly  emerged,  never 
contain  eggs  within  the  ovarian  tubes,  as  do  those  insects  which 
oviposit  at  once  upon  emerging. 

In  one  instance  a  female  was  kept  alive  from  April  6  to  May  12, 
a  period  of  36  days,  at  the  end  of  which  time  she  was  apparently 
ready  to  oviposit.  Upon  dissection  approximately  250  eggs,  nearly 
all  of  which  seemed  to  be  ready  for  deposition,  were  found.  It  is 
probable  that  many  more  would  have  developed  had  the  individual 
remained  alive  under  natural  conditions. 

LENGTH  OP  LIFE   CYCLE   AND   INFLUENCE  OF  TEMPERATURE. 

The  time  required  for  Perilampus  to  develop  from  egg  to  adult  is 
dependent  upon  several  factors,  one  of  the  most  important  of  which 
is  the  host.  When  parasitic  upon  Varichseta,  the  planidium  begins  to 
feed  early  in  the  spring.  On  IAmnerium  validum,  however,  the  planid- 
ium must  wait  until  its  host  begins  pupation  before  it  can  become 
external,  thus  throwing  it  several  days  or  even  weeks  behind  the 
individuals  infesting  Varichseta. 

There  are  no  complete  data  at  hand  concerning  the  development 
upon  IAmnerium,  owing  to  the  failure  of  any  individual  to  complete 
its  transformations  upon  this  host  after  removal  from  the  cocoon. 
Its  progress  has  been  followed  beyond  the  first  ecdysis  several  times 
in  the  laboratory.  In  an  apparently  typical  instance  a  larva  of 
IAmnerium  containing  two  planidia  was  brought  into  the  laboratory 
from  out  of  doors  on  January  28  and  placed  in  an  incubator  kept  at 
a  temperature  of  78°  F.  On  the  morning  of  February  4  histolysis 
had  begun,  and  during  the  evening  of  February  5  both  planidia  had 
made  their  exit.  Two  days  later  the  host  larva  was  apparently  dead 
and  the  planidia  were  feeding.  February  11  one  had  molted  its 
first-stage  skin,  but  died  a  short  time  later. 

With  Varichseta  as  a  host  it  is  a  much  simpler  matter  to  carry 
the  PerUampus  through  to  maturity.  When  a  single  individual  is 
watched  through  its  development  more  time  is  required  than  in 
undisturbed  puparia,  owing  to  the  fact  that  it  is  impossible  to  keep 
the  host  pupa  from  deteriorating  somewhat.  A  typical  instance  of 
the  development  upon  Varichseta  under  laboratory  conditions  follows: 
On  January  28  a  pupa  of  Varichseta  with  a  single  planidium  was 
brought  in  from  out  of  doors  and  placed  in  the  incubator.  On  the 
next  day  the  planidium  had  started  to  feed  and  filled  up  rapidly. 
February  1  the  distance  between  the  dorsal  plates  of  the  planidium 
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was  rather  greater  than  the  width  of  the  plates  themselves.  Three 
days  later  the  first  ecdysis  was  completed  and  the  second-stage  larva 
had  moved  some  distance  away  from  its  original  feeding  place.  The 
next  day  it  had  become  very  much  distended  and  glistening.  On 
February  7  it  had  apparently  molted  a  second  time  and  was  very 
strongly  tuberculate.  On  the  9th  it  was  again  feeding  freely.  Five 
days  later  it  had  reached  full  growth  and  ceased  feeding.  The  next 
day  pupation  had  taken  place,  but  the  pupa  was  still  pale  in  color  and 
covered  with  little  "perspirationlike"  globules.  On  the  19th  the 
thorax  of  the  pupa  had  begun  to  turn  dark  and  the  sculpture  of  the 
adult  to  show,  and  three  days  later  it  had  become  entirely  dark 
colored.  On  February  25  the  adult  PerUampus  emerged.  The  timo 
required  for  development  from  start  of  external  feeding  to  maturity 
was  28  days.  The  incubator  was  kept  at  a  constant  temperature  of 
78°  F. 

In  the  unopened  puparia  brought  in  at  the  same  time  PerUampus 
required  about  25  days  from  the  time  they  were  placed  in  the  incu- 
bator until  they  emerged  as  adults,  but  the  period  of  development  is 
dependent  somewhat  upon  how  much  time  they  have  been  left  out 
of  doors,  and  there  is  some  variation  among  the  individuals  them- 
selves. From  puparia  brought  in  and  placed  in  the  incubator 
November  22  to  28  PerUampus  began  emerging  December  27,  about 
a  month  later,  and  continued  coming  out  intermittently  until  approxi- 
mately February  13,  covering  a  period  of  about  48  days.  Puparia 
brought  in  December  13  to  19  produced  PerUampus  first  on  January 
17  and  continued  producing  until  February  6,  a  period  of  about 
20  days.  Puparia  brought  in  January  17  to  23  produced  adult 
PerUampus  first  on  February  14  and  continued  until  March  3,  a 
period  of  about  17  days.  From  the  above  data  it  is  seen  that  the 
later  in  the  winter  the  puparia  are  brought  in  and  placed  under  con- 
ditions favorable  for  the  development  of  PerUampus,  the  shorter  is 
the  period  during  which  the  adults  emerge.  It  is  also  evident  that 
when  infested  puparia  are  brought  in  early  in  the  winter  a  longer 
period  of  time  elapses  until  the  first  adult  PerUampus  emerges  than 
when  left  for  a  more  extended  period  out  of  doors.  Whether  bringing 
the  planidium  in  later  in  the  winter  causes  it  to  develop  more  rapidly 
or  whether  it  simply  does  not  require  so  much  time  before  becoming 
ready  to  begin  feeding  under  these  conditions  is  not  known,  but  the 
latter  explanation  seems  more  reasonable. 

The  relative  time  of  emergence  of  the  adult  PerUampus  and  adults 
of  the  host  insect  of  the  same  lot  is  of  considerable  interest  and  will 
be  given  more  study  later.  In  September,  1908,  a  lot  of  Variehseta 
were  placed  in  cold  storage  and  kept  there  until  January  18,  when 
they  were  brought  into  the  laboratory.    From  these  puparia  Vari- 
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chxta  adults  issued  from  February  2  to  February  14.  Perikmpus 
adults  issued  from  the  same  lot  April  1  to  April  6,  approximately  two 
months  later. 

In  this  instance  the  puparia  were  not  kept  at  an  even  temperature. 
During  the  night,  especially,  it  was  frequently  cool.  Another  lot  of 
puparia  collected  at  about  the  same  time  but  not  placed  in  cold 
storage  or  exposed  to  frost  produced  Perikmpvs  adults  November  30 
to  January  30  and  adult  tachinids  January  22.  Under  these  con- 
ditions the  first  Perilampus  issued  a  month  earlier  than  its  host,  as 
opposed  to  two  months  later  when  kept  in  cold  storage  until  about 
the  middle  of  January.  It  is  apparent  from  the  above  that  Perilam- 
pus  adapts  itself  to  changed  conditions  much  more  readily  than  does 
Varich&ta.  Indeed  it  is  a  necessity  that  it  should  be  able  to  do  this, 
being  a  parasite  of  other  parasites  which  normally  complete  their 
development  during  either  spring,  summer,  or  fall,  as  the  case  may  be. 

EFFECT  OF  PARASITISM  UPON  HOST. 

(Fig.  26.) 

The  Perilampus  planidium,  even  before  it  begins*  to  feed,  exerts  a 
very  marked  effect  upon  its  host,  especially  in  case  the  host  is  a  tachinid. 
As  mentioned  on  a  preceding  page,  these  planidia  while  living  inter- 
nally within  the  host  larva  do  not  seem  to  cause  it  the  slightest  incon- 
venience, and  it  is  impossible  to  distinguish  between  a  parasitized 
and  an  unparasitized  larva  before  the  planidium  emerges,  excepting, 
of  course,  where  the  secondary  parasite  itself  is  visible.  Immediately 
pupation  takes  place  in  the  host  and  the  planidium  becomes  ectopara- 
sitic,  the  effect  of  the  parasitism  becomes  evident,  especially  after  the 
host  pupa  has  been  subjected  to  warmth.  Instead  of  responding  to 
the  increased  temperature  in  the  usual  way — that  is,  instead  of  develop- 
ing pigment  in  the  imaginal  eyes  and  bristles  upon  the  body — it  takes 
on  a  peculiar  transparent  appearance,  principally  in  the  cephalic  and 
thoracic  regions.  The  eyes  and  appendages  develop  very  slightly 
and  the  imaginal  head  reaches  scarcely  one-half  the  size  of  that 
attained  in  the  unparasitized  pupa.  These  pup®  now  present  a  very 
characteristic  appearance  (see  fig.  26),  and  in  opening  a  series  of 
puparia  one  may  recognize  the  parasitized  individuals  at  a  glance, 
even  before  PerUampus  has  begun  to  feed.  This  peculiar  effect  is 
noticeable  to  a  considerably  less  extent  where  Limnerium  acts  as 
a  host. 

The  pathological  nature  of  this  unusual  condition  of  the  para- 
sitized pupce  has  not  been  investigated  as  yet.  It  is  apparently  an 
arrested  histogenesis,  but  in  what  manner  this  is  brought  about  we 
can  not  say.    Only  a  single  case  has  come  under  observation  where 
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the  host  pupa  developed  the  characters  of  the  adult  to  any  extent. 
During  March,  1909,  a  puparium  of  Varichssta  was  dissected  and 
found  to  contain  a  very  small  pupa  of  Perilampus,  only  about  three- 
fourths  natural  size  but  fully  developed  and  apparently  healthy  in 
every  way.  The  astonishing  thing  in  this  instance  was  the  fact  that 
the  tachinid  pupa  had  developed  to  a  stage  where  it  had  taken  on 
the  characters  of  the  adult.  Even  the  bristles  were  well  formed. 
This  is  the  only  case  out  of  several  hundred  puparia  examined  where 
development  had  not  ceased  soon  after  the  formation  of  the  pupa 
and  is  rather  difficult  to  explain.  It  is  possible  that  for  some  reason 
the  planidium  did  not  respond  to  the  usual  stimulus,  histolysis,  and 
remained  internal  within  the  pupa,  giving  the  tachinid  an  oppor- 
tunity to  develop  considerably  further  than  normally  before  the 
secondary  parasite  changed  its  mode  of  life  to  external  feeding. 
There  were  many  other  puparia  subject  to  the  same  conditions  and 
they  all  responded  in  the  usual  way,  so  that  the  above  case  must  be 
considered  as  abnormal. 

The  retardation  of  development  in  the  parasitized  hosts  is  of  course 
brought  about  by  the  presence  of  the  planidium,  but  whether  in- 
directly or  directly  has  not  been  ascertained.  That  it  may  be  due  to 
a  glandular  secretion  is  not  impossible,  but  this  hardly  seems  to  be  an 
adequate  explanation,  as  nothing  resembling  glands  of  this  kind  have 
been  found,  although  a  careful  study  of  the  planidium  has  been 
made  with  the  oil-emersion  objective.  In  the  opinion  of  many 
zoologists  an  insect  during  the  process  of  pupation  is  in  a  very  critical 
condition  and  is  more  susceptible  to  injury  at  this  time  than  during 
any  other  period  of  its  life.  It  does  not  seem  improbable  that  in  this 
supposition  lies  the  explanation  of  the  condition  brought  about  in  its 
host  by  PerUampus.  The  larva  or  maggot  is  able  by  reason  of  its 
great  vigor  to  withstand  the  presence  of  the  secondary  parasite,  but 
immediately  histolysis  and  histogenesis  begin  to  take  place  the 
weakened  condition  of  the  host  makes  itself  apparent  in  the  form  of 
a  cessation  of  development  of  pupal  or  imaginal  organs  and  append- 
ages and  occasionally  in  certain  instances  death  ensues.  The  develop- 
ment of  Limnerium  invariably  ceases  soon  after  the  exit  of  Perilam- 
pus, although  the  latter  does  not  emerge  until  the  host  larva  has 
discharged  its  meconium  and  the  formation  of  the  pupa  has  begun. 
In  one  instance  the  planidium  was  observed  located  in  the  imaginal 
eye  of  its  host,  which  becomes  visible  as  a  darker  spot  some  time 
before  the  larval  skin  is  discarded. 

PERCENTAGE   OF  PARASITISM. 

The  percentage  of  parasitism  of  Varichxta  and  Limnerium  by 
Periiampus  in  1908  was  not  very  high.  Large  numbers  of  the 
cocoons  and  puparia  were  opened,  or  reared  through  in  the  laboratory, 
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but  accurate  counts  were  kept  in  only  a  single  instance,  in  which  35 
out  of  a  lot  of  164  puparia,  or  21.4  per  cent,  were  found  to  be  para- 
sitized by  Perilampus.  This  is  known  to  be  above  the  average,  taking 
the  material  which  was  reared  or  studied  as  a  whole. 

The  results  of  several  counts  given  in  Table  I  are  indicative  of 
parasitism  in  1909. 

Table  I. — Percentage  of  parasitism  of  Varichxta  by  Perilampus,  1909. 


Number  of 
puparia. 

Number  at- 
tacked by 
Perilampus. 

Per  oent  of 
parasitism. 

29 
244 

67 
100 
100 

16 
58 
28 
64 
23 

65.0 
23.3 
49.1 
64.0 
23.0 

Total 630 

Average 

179 

41.0 

The  variation  between  the  individual  lots  is  due  to  their  having 
been  collected  in  different  localities.  Although  it  may  be  stated  with 
assurance  that  the  average  was  much  higher  than  during  the  previous 
year,  exact  comparisons  are  impossible,  since  parasitism  varies  in 
different  nests  in  the  same  locality,  and  in  different  localities.  A 
long  series  of  careful  calculations  would  be  required  in  order  to  secure 
accurate  results. 

As  might  be  expected,  the  cocoons  of  IAmnerium  validum  were 
parasitized  to  an  approximately  equal  extent,  and  in  these  cocoons 
were  found  a  few  planidia  of  another  species,  which  has  been  desig- 
nated in  the  notes  as  "Species  A."  The  summer-issuing  IAmnerium 
and  Apanteles  were  not  so  heavily  parasitized  as  a  rule,  probably 
because  many  of  the  planidia  did  not  enter  the  caterpillars  until  a 
part  of  those  afflicted  by  these  parasites  had  died. 

The  percentage  of  healthy  caterpillars  of  HypJuintria  bearing  the 
planidia,  either  internally  or  externally,  ought  to  be,  and  apparently 
is,  approximately  the  same  as  the  percentage  of  Varichseta  and 
IAmnerium  parasitized. 

SUPERPABASITISM. 
Perilampus  versus  Perilampus. 

The  extent  to  which  VarieJiseta  or  Limnerium  is  parasitized  by 
Perilampus  may  be  easily  determined  by  opening  the  puparia  or 
cocoons  before  the  planidia  have  begun  to  develop,  and  in  this  manner 
the  prevalence  of  superparasitism  may  be  easily  calculated.  Upon 
several  occasions  as  many  as  five  planidia  have  been  found  upon  one 
host,  and  four,  three,  and  two  are  of  frequent  occurrence.    In  not  a 


54 


BESULTS  PBOM  GIPSY  MOTH   PARASITE  LABORATORY. 


single  instance  out  of  hundreds  has  more  than  one  adult  Perilampus 
issued  from  any  cocoon  or  puparium  under  observation. 

In  a  recent  discussion  of  this  phase  of  parasitism  by  Mr.  W.  F. 
Fiske  *  an  attempt  was  made  to  classify  its  varied  manifestations  in 
accordance  with  the  planner  in  which  the  parasites  interested  are 
ultimately  affected.  Superparasitism  by  Perilampus  appears  to  fall 
in  "I,  b."  of  the  scheme,  i.  e.,  one  parasite  lives  and  the  other  or 
others  die,  and  the  survivor  brings  about  the  destruction  of  the 
others  by  causing  the  premature  death  of  the  host.  Several  planidia 
may  begin  to  feed  at  about  the  same  time,  but  one  invariably  molts 
for  the  last  time  a  little  in  advance  of  the  others,  and  even  though 
the  difference  is  but  a  few  hours  it  quickly  devours  the  host,  or  else 
reduces  it  to  such  a  condition  as  to  render  it  unfit  food  for  the  next 
in  succession.  In  no  case  has  one  larva  been  known  to  make  a  direct 
attack  upon  another. 

In  the  article  referred  to  above  an  attempt  was  made  to  indicate 
diagrammatically  the  probable  amount  of  superparasitism  accom- 
panying a  given  amount  of  parasitism  provided  its  prevalence  was 
governed  by  chance  alone.  Whenever  opportunity  has  permitted,  the 
validity  of  the  calculations  which  served  as  the  basis  for  this  diagram 
has  been  tested,  and  in  nearly  every  instance,  to  date,  the  results 
have  tended  to  confirm  the  contention  at  the  time  that  "in  the  field 
*  *  *  superparasitism  would  be  distinctly  more  prevalent  in 
proportion  to  the  percentage  of  total  parasitism' '  than  these  calcula- 
tions demanded.  This  has  proved  to  be  true  of  Perilampus,  as  will 
be  seen  by  Table  II,  which  gives  the  results  of  a  series  of  counts  to 
determine  the  point. 

Table  II. — Prevalence  of  superparasitism  of  Perilampus  on  Varichseta,  1909. 


Puparia  examined number. 

Perilampus  planidia  found do... 

Supernumerary  planidia do... 

Puparia  parasitized do... 

Parasitism per  cent. 

Loss  in  efficiency  through  superparasitism: 

Actual do. . . 

Theoretical* do... 

Losses  sustained  by  Perilampus  through  superparasitism: 

Actual do... 

Theoretical  * do. . . 


Lotl. 

Lot  2. 

100 

100 

28 

87 

5 

33 

23 

54 

23 

54 

5 

33 

3.3 

28.8 

17.9 

37.9 

11.8 

33.1 

Lots. 


57 
47 
19 


33 
26.6 


40.2 
32,4 


»  In  accordance  with  calculations  upon  which  the  diagram  published  in  the  Journal  of  Economic  Ento- 
mology (loc.  cit.)  was  based. 

It  will  be  noted  that  in  each  instance  the  numerical  loss  sustained 
by  Perilampus,  and  the  decrease  in  its  efficiency  as  a  parasite,  is 
greater  than  is  theoretically  called  for. 


i  Journal  of  Economic  Entomology,  vol.  3,  pp.  88-97, 1910. 
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PbSilampus  versus  Dibeaohys. 

Another  exceedingly  curious  complication  was  observed  in  the 
winter  of  1908-9  in  an  instance  where  a  cocoon  of  Limnerium  validum 
had  been  attacked  by  PerUampus  and  later  by  Dibrachys  boucheanus 
Ratzeburg.  The  larvae  of  the  latter  parasite  fed  externally  and  gre- 
gariously, and  hibernated  without  transforming  to  pupae.  So  soon 
as  its  original  host  was  destroyed,  the  PerUampus  planidium,  not  to 
be  outwitted,  calmly  proceeded  to  take  up  a  position  internally  in 
one  of  the  Dibrackys  larvae.  The  particular  larva  bearing  this  plani- 
dium was  killed  and  preserved,  but  in  another  instance  a  very  small 
PerUampus  adult  issued  from  a  puparium  of  Varichxta  from  which  a 
number  of  Dibrachys  adults  had  emerged  some  time  before,  and  there 
is  no  doubt  that  it  completed  its  transformations  as  a  parasite  on  this 
host.  With  the  exception  of  Melittobiay  which  from  its  very  small 
size  would  likely  prove  unsuitable  as  an  ultimate  host,  there  is  no 
known  hymenopterous  hyperparasite  likely  to  attack  the  puparia 
of  Varichseta  or  the  cocoons  of  IAmnerium  which  might  not  serve  as 
well  as  Dibrachys  as  a  host  for  PerUampus.  The  planidium  is  admi- 
rably fitted  to  triumph  over  adversity,  and  shows  the  part  of  wisdom 
in  not  causing  the  death  of  its  host  until  it  is  ready  to  complete  its 
transformations.  If,  for  example,  it  had  the  habit  of  killing  its  host 
in  the  fall,  and  of  hibernating  as  a  full-fed  larva,  after  the  manner  of 
Dibrachys,  the  latter  might  easily  turn  the  tables  and  emerge  victo- 
rious from  the  conflict. 

PBAILAMFTTS,   "SPECIES  A." 

(FigB.  30,  31.) 

In  the  course  of  the  investigations  upon  the  genus  PerUampus,  two 
kinds  of  planidia  have  been  found  parasitic  upon  Limnerium  validum, 
which,  while  belonging  to  the  same  general  type,  are  quite  different 
in  structural  detail  and  apparently  represent  different  species.  One 
of  these,  the  commoner  one,  is  PerUampus  hyalinus,  which  has  been 
treated  rather  fully  in  the  preceding  pages.  The  other  species  we 
have  never  succeeded  in  rearing  through  to  the  adult,  so  are  unable  to 
give  it  a  specific  name  at  this  time.  In  length  it  is  rather  shorter 
than  hyalinus,  measuring  on  the  average  about  0.24  mm.,  but  is 
comparatively  greater  in  diameter  through  the  anterior  segments. 
The  color  is  usually  somewhat  darker  than  that  of  hyalinus.  In  P. 
hyalinus  the  head  of  the  planidium  is  notched  or  emarginated  and 
elevated  posteriorly,  but  in  this  species  the  posterior  margin  is  con- 
tinuous. The  mandibles  are  heavier  and  considerably  less  curved, 
and  the  recurved  hooks  on  the  top  of  the  head  are  also  considerably 
larger.    The  ambulatorial  spines  are  very  much  less  developed  than 
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in  hyalinus  and  the  ends  of  the  chitinous  bands  which  surround  the 
body  are  simple,  not  terminating  in  long  teeth  or  serrate  as  in  the 
other  species.  The  dorsal  and  ventral  bristles,  however,  are  stronger 
and  more  numerous,  and  somewhat  differently  arranged. 

Considerable  difference  in  habit  in  these  two  species  has  also  been 
noted.  P.  hyalinus,  we  have  reared  from  many  different  hosts,  but 
the  other  species  has  been  found  only  upon  the  larva  of  Limnerium 
validum.  Instead  of  remaining  internal  within  the  Limnerium  larva 
until  it  attempts  to  pupate  in  the  spring  as  does  P.  hyalinus,  this 

species,  if  it  ever  feeds 
endoparasi  tic  ally, 
must  emerge  from  its 
host  soon  after  the  co- 
coon is  spun,  for  it  is 
found  externally  upon 
its  host  during  the  fall 
and  winter  before  the 
Limnerium  has  any 
intention  of  pupating, 
and  has  never  been 
found  internally.  In 
only  one  instance  have 
we  succeeded  in  get- 
ting this  species  to 
feed,  and  even  that  did 
not  terminate  satis- 
factorily. During  the 
spring  of  1909  a  speci- 
men of  the  planidium 
of  this  species  was 
placed  on  a  larva  of 
Limnerium  in  a  glass 
cell  for  observation. 
Six  days  later  the 
planidium  had  not  fed 
and  was  noted  as  be- 
ing apparently  dead,  but  on  the  next  day  it  was  seen  to  have  been 
feeding,  although  its  host  was  still  alive  and  active.  Five  days  later 
the  planidium  had  molted  its  skin  and  had  taken  on  the  globular  form 
of  the  second-stage  larva  but  was  apparently  not  in  very  good  condi- 
tion and  died  two  or  three  days  later.  At  no  other  time  were  we 
able  to  get  this  species  to  feed.  There  is  a  possibility  that  it  is  of 
purely  accidental  occurrence  upon  Limnerium,  and  this  may  account 
for  our  inability  to  rear  the  adults.  This  belief  is  strengthened  by  the 
fact  that  a  large  percentage  of  the  specimens  of  this  planidium  are 


Fig.  dO.—PerUampus,  "species 
A:"  Planidium,  ventral  view. 
Magnified  about  400  diameters. 
(Original.) 


Fig.  31.— Pnilampu*, 
A:"  Planidium,  dorsal  view. 
Magnified  about  400  diameters. 
(Original.) 
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dead  when  found  upon  the  Limnerium  larvae  in  the  fall.  Out  of  1 1 
specimens  found  during  an  examination  of  some  55  cocoons,  10  were 
dead  and  shrunken.  These  cocoons  had  been  kept  under  perfectly 
natural  conditions  out  of  doors,  so  that  it  is  obvious  that  there  was 
something  radically  wrong  between  parasite  and  host.  The  fact  that 
it  has  never  been  found  upon  Varich&ta  suggests  the  possibility  of  its 
being  of  ectoparasitic  habits  entirely,  and  that  it  attaches  itself  to 
the  Limnerium  larva  after  the  latter  emerges  from  the  caterpillar,  but 
prior  to  the  spinning  of  its  cocoon.  Tliis  would  of  course  preclude  its 
being  a  parasite  of  a  tachinid,  as  the  formation  of  the  puparium  would 
naturally  leave  it  outside  of  the  hardened  shell  and  death  would  inevi- 
tably result.  The  data  on  hand  concerning  this  species,  however,  are 
too  limited  to  warrant  an  attempt  to  draw  any  conclusions,  and  with 
the  recording  of  the  above  facts  we  leave  it  until  further  investiga- 
tions have  thrown  more  light  upon  its  habits. 

DEVELOPMENT  OF  OBA8EXA. 

Dr.  William  Morton  Wheeler,  in  the  article  referred  to  on  page  35, 
gives  an  exceedingly  interesting  account  of  the  life  history  and 
economy  of  the  chalcidoid  genus  Orasema,  of  the  family  Eucharidae. 
A  comparison  of  the  habits  of  representatives  of  the  so-called  fami- 
lies Eucharidae  and  Perilampidse  is  of  unusual  interest  at  this  time 
and  may  assist  in  clearing  up  certain  doubtful  points  in  the  economy 
of  the  former.  Orasema  is  parasitic  principally  upon  the  harvesting 
ant  PJieidole  instabilis  Emery,  but  also  occurs  not  uncommonly  upon 
representatives  of  other  ant  genera  in  the  southwestern. United  States 
and  Mexico.  In  view  of  the  close  relationship  existing  between  the 
two  genera  and  the  general  similarity  of  development  so  far  as  is 
known  in  the  two  forms,  it  would  seem  permissible  at  this  time  to 
draw  certain  conclusions  in  regard  to  Orasema  which  have  been  sug- 
gested by  the  investigations  upon  Perilampus.  In  regard  to  the  op- 
position of  Orasema  Dr.  Wheeler  has  the  following  to  say: 

I  have  not  seen  the  eggs  of  0.  viridis  after  ovipoeition,  but  only  the  very  young 
larvae.  Dissection  of  the  female  shows  that,  as  we  should  expect  in  a  parasite,  the 
eggs  are  extremely  numerous  and  minute.  The  mother  insect,  when  she  comes  to 
oviposit,  exercises  a  very  careful  selection  among  the  ant  brood.  In  the  first  place 
she  has  nothing  to  do  with  the  instabilis  larvae,  but  directs  her  attention  to  the  pupae. 
In  the  second  place  she  selects,  as  a  rule,  only  the  pupae  of  the  soldiers,  males  and 
females.  The  small  worker  pupae  would  not  furnish  sufficient  food  for  her  larvae.  In 
the  third  place  she  selects  only  pupae  at  the  very  critical  moment  when  they  have 
been  stripped  of  their  larval  skin  by  the  workers  and  are,  therefore,  little  more  than 
semipupae,  for  obviously  at  this  moment  the  cuticle  is  thinner  and  will  be  more  easily 
pierced  by  the  young  Orasema  larvae  than  during  the  preceding  or  succeeding  stages; 
and  in  the  fourth  place  she  does  not  lay  her  eggs  at  random  anywhere  on  the  body  of 
the  semipupae,  but  carefully  selects  one  of  four  regions  near  the  head.  Usually  she 
places  the  egg  on  the  sternal  surface  just  beneath  the  very  short,  incurving  legB  of  the 
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semipupa,  but  occasionally  it  is  placed  on  the  back  of  the  neck  between  the  head  and 
the  prothoracic  segment  or  on  the  right  or  left  side  of  the  neck  beneath  the  correspond- 
ing pro  thoracic  leg.  These  regions  would  seem  to  be  singularly  appropriate,  both 
because  the  cuticle  is  extremely  thin  and  readily  punctured  by  the  parasitic  larva  at 
these  points,  and  also  because  the  egg  or  resulting  larva,  especially  when  it  is  covered 
with  the  overlapping  appendages  of  the  semipupa,  is  not  so  readily  brushed  or  licked 
off  by  the  instabih's  workers. 

If  we  may  judge  from  the  habits  of  Perilampus,  the  explanation  of 
Dr.  Wheeler's  failure  to  find  the  eggs  of  Orasema  in  the  ant  nest  is 
possibly  that  they  are  not  deposited  there.  It  is  possible  that  ovipo- 
sition  might  take  place  outside  the  nest,  perhaps  upon  flowers  or  other 
vegetation  visited  by  both  the  Orasema  adults  and  the  worker  ants; 
and  that  from  the  eggs  deposited  upon  these  plants  the  planidia 
hatch,  in  some  manner  attach  themselves  to  the  worker  ants,  and  axe 
in  that  way  conveyed  to  the  nest,  where  they  leave  their  carrier  and 
attack  the  larvae.  Several  points  in  the  economy  of  Orasema  as 
noted  by  Dr.  Wheeler  tend  to  substantiate  the  belief  that  oviposition 
takes  place  outside  the  nest.  In  the  first  place  the  large  number  of 
eggs  deposited  by  Orasema  (Dr.  Wheeler  found  by  dissection  of  the 
adults  that  they  were  very  numerous  and  minute)  indicates  that  some- 
where in  its  early  life  cycle  there  is  prevalent  a  very  great  mortality. 
That  this  mortality  actually  takes  place  was  observed  by  Dr.  Wheeler, 
and  he  thought  that  it  might  be  explained  in  the  following  manner: 

I  believe  that  the  danger  of  detaching  the  egg  is  very  great,  and  this,  together  with 
the  other  special  requirements  enumerated  above,  may  account  for  the  fact  that  com- 
paratively very  few  of  the  great  number  of  Orasema  eggs  ever  complete  their  develop- 
ment. 

The  number  of  eggs  deposited  by  a  single  female  Orasema,  should 
they  all  become  effective,  would  probably  be  sufficient  to  annihilate 
a  whole  colony  of  the  Pheidole,  and  not  one  but  many  female  Orasema 
are  usually  found  in  the  infested  nests.  It  would  seem,  therefore, 
that  there  would  be  little  likelihood  that  such  great  mortality  would 
occur  if  only  the  causes  enumerated  by  Dr.  Wheeler  were  operative. 
It  is  possible  that  the  Orasema  planidia  attack  the  larvae  of  Pheidole, 
not  the  pupae,  and  that  the  seemingly  sudden  appearance  of  the 
young  Orasema  larvae  upon  the  pupae  of  Pheidole  immediately  after  the 
last  larval  ecdysis  is  similar  to  that  which  has  been  noted  on  a  preced- 
ing page  as  occurring  in  Perilampvs.  In  other  words,  the  Orasema 
planidium  may  be  endoparasitic  within  the  Pheidole  larvae,  making 
its  exit  to  the  exterior  at  the  time  of  histolysis  and  feeding  ectopara- 
sitically  thereafter.  Dr.  Wheeler's  observation  of  the  fact  that  the 
Orasema  planidia  appear  upon  the  pupae  only  at  this  critical  time 
would  tend  to  substantiate  this  theory. 

It  seems  improbable  that  insects  as  highly  positively  phototropic 
as  Dr.  Wheeler  has  observed  Orasema  to  be  should  return  to  the 
interior  of  an  ant's  nest  to  oviposit  after  having  escaped  and  lived  in 
the  sunlight  for  a  considerable  time. 
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PLANIDIUM   OF  ORA8EMA   VtRIDIS   ASHMEAD. 

Length  about  0.16  mm.  General  shape  like  that  of  PerUampus, 
but  comparatively  broader  and  much  more  simple  in  structural 
detail.  Color  dark,  as  in  PerUampus.  Head  more  elongate  than 
that  of  P.  hyalinus,  the  recurved  hooks,  if  present,  very  small;  there 
are  two  pairs  of  organs  in  a  location  similar  to  that  of  the  hooks  upon 
the  head  of  PerUampus,  but  their  extremely  minute  size  makes  the 
nature  of  these  objects  difficult  to  define  even  under  the  oil-immersion 
objective.  Mouth  parts  indefinable,  considerably  retracted  into  head. 
An  tend*  margin  of  head  much  roughened.  First  dorsal  segment 
short,  with  a  pair  of  distinct  bristles  situated  along  the  apical  margin, 
the  base  of  each  within  a  transparent  spot.  Second  segment  broader, 
with  two  apical  spines  farther  apart  than  on  preceding.  Next  seg- 
ment much  like  second,  but  broader,  with  similar  spines.  Remaining 
segments  apparently  without  dorsal  spines.  Ventral  ends  of  the 
chitinous  plates  simple,  not  ending  in  a  serrate  margin  or  with  long 
teeth  as  in  PerUampus.  Seventh  segment  with  a  pair  of  spines  ven- 
trally.  Last  segment  with  a  pair  of  stylets  comparatively  shorter 
and  stronger  than  in  Perilampus. 

Dr.  Wheeler's  account  of  the  effect  of  parasitism  by  Orasema  upon 
Pheidole  tallies  very  well  with  our  observations  upon  parasites 
attacked  by  Perilampus,  the  same  microcephalic  characters  are 
present  in  the  host  pup®  in  both  cases,  with  the  peculiar  transparent 
appearance,  as  noted  upon  a  previous  page  of  this  article. 

Other  points  in  the  economy  of  Orasema  brought  up  by  Dr.  Wheeler 
and  which  at  the  time  seemed  very  puzzling  are  apparently  rather 
easy  of  explanation  in  the  light  of  our  present  knowledge  of  Peri- 
lampus. It  is  hardly  within  the  province  of  this  bulletin,  however,  to 
take  these  up  in  detail,  and  it  is  merely  suggested  here  that  anyone 
desirous  of  doing  further  work  upon  the  development  of  Orasema, 
and  perhaps  other  members  of  the  chalcidoid  family  Eucharidse, 
would  perhaps  do  well  to  bear  in  mind  the  similarity  of  the  life  cycle, 
so  far  as  known,  to  that  of  PerUampus.1 

RELATIONSHIP  OF  EUCHARID2E  AND  PEBELAMPID2E. 

The  great  similarity  of  development  in  the  genera  Orasema  and 
PerUampus  can  not  fail  to  have  considerable  bearing  upon  the  taxo- 
nomic  relationship  of  the  so-called  families  Eucharidse  and  Peri- 
lampidse.  Francis  Walker,  in  1846,  placed  the  two  groups  together 
under  the  family  name  Eucharid®.  Ten  years  later,  however,  the 
German  hymenopterist,  Arnold  Forster,  decided  that  the  differences 

i  During  the  winter  of  1909-10  an  extraordinary  planidium  was  found  on  the  hibernating  larva  of  the 
larch  sawny  ( Nematut  crichaonH  Hartig),  within  the  ooooon.  This  parasite  was  not  reared,  but  was  Peri' 
tampus  in  all  probability. 
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were  sufficient  to  justify  him  in  splitting  the  group  into  two  distinct 
families.  In  this  move  he  was  later  supported  by  Dr.  William  H. 
Ashmead.  It  is  of  course  impossible  to  come  to  any  definite  conclu- 
sions in  a  case  of  this  kind  until  more  has  been  learned  concerning  the 
larval  development  in  the  other  genera  of  the  two  groups,  and  also 
in  the  related  families.  If  it  is  found  that  this  type  of  development 
is  characteristic  of  these  two  groups  and  no  others,  it  should  cer- 
tainly be  an  argument  of  considerable  weight  in  support  of  Walker's 
views. 

RHIPIPHOBUS  AND  OTHER  COLEOPTEROUS  PARASITES. 

Anyone  at  all  f amiliar  with  the  life  histories  of  certain  of  the  para^ 
sitic  Coleoptera,  Melo'6,  Sitaris,  and  more  especially  the  hornet  para^ 
site  RhipipJiorus,  will  be  reminded  of  these  genera  by  a  perusal  of  the 
preceding  pages.  The  similarity  in  development,  life  cycle,  and 
habits  even  to  certain  minute  details  is  so  striking  that  one  in  reading 
the  excellent  description  of  the  life  history  of  RhipipJiorus  paradoxus 
given  by  Dr.  T.  A.  Chapman  *  could  scarcely  tell  whether  it  belonged 
to  that  insect  or  to  Perilampus  were  the  names  omitted.  A  brief 
comparison  of  the  two  may  be  of  interest. 

So  far  as  we  know,  the  place  of  oviposition  of  RhipipJiorus  para- 
doxus has  not  been  observed,  but  other  members  of  the  family,  notably 
Myodites,  oviposit  commonly  upon  flowers  of  various  kinds.  From 
the  eggs  hatch  the  triungulins  which  are  not  only  analogous  to  the 
planidium  of  Perilampus  and  Orasema  but,  except  for  the  legs  and 
antennsB,  are  strikingly  similar  in  anatomical  details.  The  dark  chi- 
tinous  rings  which  encircle  the  triungulin  for  protective  purposes  dur- 
ing its  adventurous  search  for  its  host,  the  backward-pointing  spines 
with  which  these  are  provided,  the  pair  of  stylets  on  the  last  segment 
and  the  "comma" -shaped  mandibles  retracted  into  the  buccal  cavity 
all  forcibly  remind  one  of  the  planidium  of  Perilampus.  The  writer 
is  aware  that  the  resemblance  is  mainly  a  superficial  one,  but  it  is 
very  unusual,  superficial  though  it  be.  The  similarity  does  not  end 
here,  however,  but  is  carried  out  even  to  the  details  of  the  life  cycle. 
It  is  more  comparable  to  Orasema  than  to  Perilampus  inasmuch  as  the 
Perilampus  is  a  secondary  while  the  others  are  primary  parasites. 
The  RhipipJiorus  triungulin,  after  gaining  entrance  to  the  nest  of  its 
host,  conducts  itself  almost  exactly  as  we  have  reason  to  suspect 
Orasema  does;  that  is,  it  enters  the  young  host  larva,  emerges  at  the 
time  the  host  larva  attempts  to  pupate,  and  feeds  ectoparasitically 
thereafter.  It  differs,  however,  in  the  fact  that  the  Rhipiphorus  tri- 
ungulin feeds  and  grows  to  8  or  10  times  its  original  length  while 
within  the  host  larva,  while  Orasema  and  Perilampus  apparently  do 

»  Annals  and  Magarine  of  Natural  History,  4th  series,  vol.  6,  pp.  314-ttO,  1870. 
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not  grow  at  all  until  they  emerge  and  begin  feeding  outside.  This 
resemblance  is  not  altogether  lost  in  the  later  stages.  Even  the 
large  dorsal  tubercles  or  projections  of  Orasema  and  Perilampus  are 
reproduced  in  the  third-stage  larva  of  RhipipTwrus.  There  is  a  slight 
difference  in  the  method  of  pupation,  the  Rhipiphorus  larva  leaving 
the  host  to  pupate  while  Orasema,  when  not  interfered  with  by  the 
worker  ants,  and  Perilampus,  transform  in  situ. 

We  have  then  in  Perilampus  and  Orasema  an  instance  of  hyper- 
metamorphism  as  defined  by  Packard,  belonging  to  the  same  type  as 
that  occurring  in  the  Rhipiphoridse.  The  planidium  exists  as  such 
because  of  the  wandering  and  perilous  life  it  is  obliged  to  lead  in  its 
search  for  a  host,  but  soon  after  that  host  is  found,  the  protection  of 
the  chitinous  plates  or  the  use  of  the  ambulatorial  spines  no  longer 
being  necessary,  these  accessory  structures  are  discarded.  As  the 
parasite  now  has  easy  access  to  an  abundance  of  rich  nutritious  food 
without  the  necessity  of  putting  forth  the  slightest  effort  it  becomes 
a  mere  grub — a  perfect  adaptation  to  the  new  mode  of  life. 

HOST  RELATIONS  OF  THE  GENUS  PERILAMPUS. 

BEARING   RECORDS   OP   PERILAMPUS    HYALINUS    AT   THE   LABORATORY. 

We  have  found  the  native  species  Perilampus  hyalinus  to  attack  the 
primary  parasites  of  two  species  of  Arctiidse,  Hyphantria  textor  Harris 
and  Euchaetias  egle  Drury;  a  single  notodontid,  Mdalopha  indusa 
Hubner;  and  a  saturniid,  Samia  cecropia  L. 

The  species  hyalinus  has  shown  an  adaptability  in  the  matter  of 
food  habits  which  is  quite  unusual  in  an  insect  with  such  a  complicated 
life  history.  We  have  absolute  records  of  this  species  from  10  dif- 
ferent primary  parasites  belonging  to  2  different  orders  and  6  or  7 
different  genera.  A  diversity  of  host  relations  as  exhibited  by  hyalinus 
would  not  be  considered  at  all  remarkable  in  species  of  a  great 
many  chalcidoid  genera,  but  when  we  consider  the  circumscribed 
method  by  which  access  to  the  host  is  gained,  it  seems,  on  first 
thought,  to  show  a  quite  unusual  versatility.  When  we  come  to 
analyze  the  habits  of  the  parasite  more  closely,  however,  it  is  at  once 
seen  that  the  versatility  is  only  apparent.  The  diversity  of  host  rela- 
tions is  due  more  to  a  lack  of  discrimination  than  to  any  especial 
adaptability.  Precisely  the  same  efforts  are  put  forth  by  the  pla- 
nidium on  the  occasion  of  its  attack  upon  any  and  all  of  its  hosts. 
The  conditions  under  which  it  develops  are  somewhat  variable,  but 
even  here  the  actual  stimulus  which  causes  the  change  from  endo- 
parasitism  to  ectoparasitism  is  the  same,  namely,  that  of  histolysis 
in  the  host  larva. 
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We  have  reared  P.  Tiyalinus  from  the  following  hosts: 

Parasites  op  Hyphantria  textor  Harris. 
Tachinidae: 

Varichseta  aldrichi  Townsend. 

Compsilura  concinnata  Meigen. 
Ichneumonidse: 

Limnerium  validum  Cresson. 

LimneriumfugUivum  Say. 

Limnerium  pallipes  Provancher. 
Braconidae: 

Apanteles  hyphantrix  Riley. 

Meteorus  communis  Cresson. 
Pteromalidse: 

Dibrachy8  boucheanus  Ratzeburg  (on  Varichxta). 

Parasite  op  EucHiBnAs  egle  Drury. 
Tachinidae: 

Genus  and  species  undetermined. 
Braconidae: 

Apanteles  sp. 

PARA8ITE  OP  MELALOPHA  INCLUSA  HObNBR. 

Ichneumonidse: 
Limnerium  validum  Cresson. 

Parasite  op  Samia  cecropia  Linnaeus. 
Tachinidae: 
Frontinajrenchii  Williston. 

OTHER  AMERICAN  REARING   RECORDS   OF  PERILAMPUS. 

Through  the  courtesy  of  Dr.  L.  O.  Howard  the  rearing  records  have 
been  obtained  from  the  collection  and  biological  notes  of  the  Bureau 
of  Entomology.  The  species  of  Perilampus  have  not  been  deter- 
mined.   The  hosts  are  all  lepidopterous  and  are  as  follows: 

Dasypyga  alternosquamella  Ragonot. 
Acrobasis  caryse  Grote. 
Eucosma  scudderiana  Clemens. 
Eucosma  desertana  Zeller. 
Phlyclsenia  extricalis  Guenee. 
Apatela  haustulifera  Smith  and  Abbot. 
Earrisina  americana  Guerin-Meneville. 
Retinia  sp.  (?) 

Prof.  C.  V.  Riley  records  *  Perilampus  platygaster  Say  as  a  parasite 
of  Harrisina  americana  in  the  State  of  Missouri. 

A  species  of  Perilampus  was  reared,  according  to  the  labels  in  the 
United  States  National  Museum,  by  Mr.  D.  W.  Coquillett  from  the 
cocoon  of  a  Chrysopa  at  Los  Angeles,  Cal.    Dr.  Ashmead  also  reared 

&  Seoond  Report  on  the  Noxious  and  Beneficial  Insects  of  Missouri,  p.  87, 1870. 
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a  species  from  Chrysopa  at  Utica,  Miss.,  this  record  being  the  one 
referred  to  in  his  Monograph  of  the  Chalcidoidea. 

In  a  paper  entitled  "A  list  of  the  parasites  known  to  attack  North 
American  Rhynchophora,"  *  Mr.  W.  D.  Pierce  records  Perilampus  as  a 
parasite  of  the  cotton  boll  weevil  {ArUhonomus  grandis  Boheman)  in 
cotton  squares  in  Louisiana.  Mr.  Pierce  in  a  recent  letter  regarding 
this  record  states  that  it  is  open  to  question.  A  cotton  square  from 
which  a  weevil  had  emerged  forms  an  excellent  retreat  for  another 
insect  that  might  be  inclined  to  secrete  itself  in  this  manner.  It  may- 
be that  in  this  case  a  Chrysopa  larva  parasitized  by  Perilamjms 
crawled  into  the  square  to  pupate  and  from  this  the  Perilampus 
emerged  later.  That  Chrysopa  is  prone  to  do  just  this  thing  is  a 
well-known  fact.  Dr.  Howard  described  -the  chalcidoid  parasite 
hodromus  iceryx  as  a  parasite  of  the  scale  Icerya.  He  later  found 
that  hodromus  was  instead  a  parasite  of  Chrysopa,  which  in  this 
instance  had  crawled  beneath  the  Icerya  scale,  through  which  the 
hodromus  later  emerged. 

In  1897  Mr.  W.  F.  Fiske  reared  a  single  specimen  of  Perilampus 
hyalinus  from  the  cocoon  of  Limneriumfugitivum  Say  as  a  parasite  of 
Hyphantria.  This  fact  was  recorded  in  his  paper  on  the  parasites  of 
the  American  tent  caterpillar,2  and  probably  constitutes  the  first 
published  record  of  Perilampus  as  a  secondary  parasite  on  Hymen- 
optera. 

Quaintance  and  Brues  in  their  study  of  the  cotton  boll  worm5 
found  this  species  to  be  a  rather  uncommon  parasite  of  Microplitis 
nigripennis  Ashmead,  a  braconid  parasite  of  Hdiothis  obsoleta  Fabri- 
cius  in  Arkansas  and  Texas. 

Dr.  L.  O.  Howard,  in  a  paper  entitled  "The  biology  of  the  hymen- 
opterous  insects  of  the  family  Chalcididse," 4  makes  the  statement 
that  Perilampus  has  been  reared  from  Tachinidffi,  but  none  of  the 
details  of  the  rearing  was  given.  Dr.  Howard,  in  a  recent  letter  in 
regard  to  this,  says  that  he  is  unable  to  find  any  record  upon  which 
this  statement  was  based,  but  that  he  is  of  the  opinion  that  it  was 
reared  from  tachinid  puparia  in  the  office  of  the  Entomologist  at 
Washington  prior  to  1892.  This  is  the  first  published  record,  so  far 
as  we  are  aware,  of  Perilampus  as  a  parasite  of  Diptera. 

Prof.  M.  H.  Swenk5  records  having  reared  Perilampus  hyalinus 
from  a  sarcophagid  which  in  turn  was  reared  from  MeUmoplus  bivitattus 
Say. 

>  Journal  of  Economic  Entomology,  vol.  1,  p.  383, 1908. 

*  New  Hampshire  College  Agricultural  Experiment  Station,  Technical  Bulletin  6,  p.  206, 1903. 

»  Bulletin  50,  Bureau  of  Entomology,  U.  S.  Department  of  Agriculture,  p.  122, 1906. 

«  Proceedings  of  the  U.  S.  National  Museum,  vol.  14,  p.  574, 1892. 

§  Journal  of  Economic  Entomology,  vol.  4,  p.  286, 1911. 
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EUROPEAN  REARING  RECORDS  OF  PERILAMPUS.1 
Perilampus  angustatu*  Neee. 

This  species  was  reared  by  Rondani  *  from  the  wood-boring  larva 
of  Anobium  moUe.  Gaulle*  records  angustatus  as  a  parasite  of 
Dryophilus  pusiUus. 

Perilampus  auratus  Panzer. 

According  to  Gaulle,3  this  species  has  been  reared  from  the  crab- 
ronid  wasps  Solenius  rubicola  and  8.  vagus  by  Lichtenstein. 

Perilampus  levifrona  Dalman. 

Rondani 2  has  reared  levifrons  from  the  larvae  of  the  tortricid 
Coccyx  buoliana  and  also  from  the  codling  moth  (Carpocapsa  porno- 
netta  L.).  Gaulle 8  gives  an  additional  host  in  Exocentris  punctipenrUs. 
Dour 4  mentions  the  first  two  records,  crediting  the  first  to  Gouraud. 

Perilampus  micans  Dalman. 

This  parasite  was  reared  by  Rondani '  from  the  larv»  of  Lydus 
canaliculatus  and  Hister  picipes. 

Perilampus  rufioornis  Fabricius. 

Gaulle3  records  this  insect  as  a  parasite  of  HylophUa  bicolorana. 
Rondani a  has  reared  it  from  the  lepidopterous  Haiias  quercana. 
Dalle  Torre  regards  violaceus  Fabricius  as  a  synonym  of  this  species. 

Ratzeburg5  refers  to  a  Perilampus  which  he  calls  violaceus  as 
follows:  • 

Hen*  Reissig  was  so  fortunate  as  to  rear  a  female  of  this  species.  The  host  was  not 
determined  definitely,  but  it  was  without  doubt  a  forest  insect.  On  an  oak  leaf  he 
found  the  dried  remains  of  a  tortricid  larva.  The  parasitic  larva  had  come  out  of 
this  and  had  hung  itself  by  a  spun  thread.  The  cocoon  has  the  compact  form  of  those 
of  CampopleXy  is  two  lines  long,  transparent  (but  nevertheless  of  close  texture),  dark 
brown,  with  a  somewhat  lighter  band.  The  large  opening  through  which  the  Peri- 
lampus  had  gnawed  its  way  is  at  one  end  and  appears  as  an  irregularly  torn  circle. 

There  seems  to  be  little  doubt  that  Ratzeburg  was  incorrect  in  liis 
surmise  that  this  species  was  primary  upon  the  tortricid.  Peri- 
lampus of  course  does  not  spin  a  cocoon,  or  even  a  thread.  The 
cocoon  which  he  describes  was  almost  certainly  that  of  Campoplex, 
which  he  says  it  resembles,  and  with  which  his  description  agrees. 

1  The  author  is  indebted  to  Dr.  L.  O.  Howard  for  examining  literature  which  was  inaccessible. 

s  Bulletino  della  Societa  Entomologies  Italiana,  vol.  4,  pp.  57-58, 1872;  vol.  8,  pp.  241-242, 1878. 

»  Catalogue  systematique  et  biologiques  des  Hymenopteres  de  France,  in  La  Feuilles  das  Jeunes  Natur- 
alistes. 

«  Catalogue  synonJmlque  des  Hymenopteres  de  France,  In  Memolres  de  Society  Llnneene  du  Nord  de  la 
France. 

» Ichneumonen  der  Forstinsekten,  vol.  3,  p.  221. 

•  Translation  by  the  author. 
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This  Campoplez  was  probably  parasitic  on  the  tortricid,  and  the 
PeriUmipus  destroyed  it  as  a  secondary  parasite. 

There  is  almost  certainly  more  than  one  species  under  the  name 
ruficornis,  as  the  records  indicate  that  it  has  been  reared  from  moths 
as  a  primary  parasite,  and  from  an  ichneumonid  as  a  secondary. 
That  this  would  occur  in  a  single  species  seems  hardly  probable  in 
view  jof  its  highly  specialized  life  cycle. 

Perilampus  italicus  Fabricius. 

Recorded  by  Gaulle  *  as  a  parasite  of  the  sawfly  Aihalia  colibri. 

Of  course  there  is  always  the  possibility  that  the  specimens  recorded 
from  Lepidoptera  really  came  from  tachinids  or  ichneumonids  which 
transform  within  their  host.  It  is  difficult  to  understand  how  the 
Perilampus  larva,  being  an  external  feeder  for  the  greater  part  of  its 
life,  could  feed  and  develop  externally  upon  the  pupa  of  an  ecto- 
phagous  lepidopteron,  taking  for  granted  that  the  mode  of  develop- 
ment is  similar  in  all  the  species  of  the  genus.  It  might,  however,  be 
able  to  do  so  upon  a  lepidopterous  host  which  feeds  within  stems  or 
galls,  the  Perilampus  in  this  case  being  protected  from  injury. 

EUROPEAN   SPECIES  OF  PERILAMPUS  REARED  AT  THE  LABORATORY. 
Perilampus  cuprums  Fdrater. 

In  1906  several  individuals  of  Perilampus  cuprinus  were  reared 
by  Mr.  Titus  from  puparia  of  imported  tachinids  parasitic  upon  the 
gipsy  moth  and  brown-tail  moth.  Occasionally  a  few  more  were 
secured  under  similar  circumstances,  but  never  in  numbers  sufficient 
to  indicate  that  the  species  was  of  any  particular  importance  as  a 
secondary  parasite.  Neither  were  there  any  records  which  indicated 
that  any  species  of  the  genus  was  of  more  than  incidental  interest  in 
connection  with  lepidopterous  hosts. 

The  tachinids  acting  as  hosts  were  not  identified  in  every  instance, 
but  among  those  species  attacking  the  gipsy  moth  are  Blepharipa 
scuteUata  Robineau  Desvoidy,  Compsilura  cancinnaia  Meigen,  and 
Tricholyga  grandis  Zetterstedt,  and  among  the  brown-tail  moth 
parasites  are  Pahs  pavida  Rondani  and  Parexorista  chdonise  Rondani. 
It  is  practically  certain  that  all  of  the  tachinids  and  probably  some  of 
the  ichneumonids  and  braconids  preying  upon  this  host  are  liable  to 
attack  by  Perilampus.  It  is  also  possible,  but  not  proven,  that  it  is 
at  times  an  enemy  of  sarcophagids  which  usually  and  probably 
always  attack  pup®  which  have  died  from  other  causes. 

In  no  instance  has  the  planidium  of  this  species  been  seen  but 
there  is  hardly  a  doubt  that  this  stage  exists  and  that  in  its  essential 

>  Catalogue  systematique  et  biotogiqoe  des  Hymtoopteres  de  France,  in  La  Fenillee  des  Jennes  Natur- 
altotes. 
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characteristics  it  resembles  the  planidium  of  P.  hyalinus  and  others 
described  in  the  preceding  pages.  It  is  also  probable  that  the  later 
larval  development  is  analogous  to  that  of  P.  hyalinus  and  that  the 
beginning  of  development  of  the  pupa  is  the  signal  which  stirs  the 
planidium  into  activity. 

Varichaeta,  as  has  been  shown,  hibernates  as  a  pupa  which  has 
not  begun  to  show  the  color  or  characteristics  of  the  adult,  and 
the  Perilampus  planidium  remains  dormant  throughout  the  winter 
and  feeds  in  the  spring.  Among  the  European  tachinids  known  to 
act  the  part  of  host  to  P.  cuprinus,  Compsilura,  Tricholyga,  and  Pales 
issue  in  the  summer,  much  as  do  the  summer-issuing  hymenopterous 
parasites  of  the  fall  webworm,  and  P.  cuprinus  completes  its  trans- 
formations and  hibernates  as  an  adult  without  leaving  the  puparium. 
Blepharipa,  unlike  Varichaeta,  develops  imaginal  characters  in  the 
fall  and  is,  so  far  as  external  evidences  indicate,  ready  to  emerge 
before  winter.  Perilampus  as  a  parasite  of  Blepharipa  acts  exactly 
as  it  would  had  its  host  actually  emerged  in  the  fall,  and  hibernates 
as  an  adult  within  the  puparium.  Parexorista  hibernates  like  Vari- 
chaeta, and  if  the  parallel  between  P.  hyalinus  and  P.  cuprinus  is  as 
close  as  is  believed,  the  planidium  hibernates  as  such  and  becomes 
active  when  its  host  begins  to  develop  in  the  spring. 

Perilampus  inimicu*  Crawford. 

A  relatively  small  number  of  this  species,  recently  described  in 
Part  II  of  this  bulletin,  was  reared  in  1908  from  the  cocoons  of 
Apantdes  fulvipes  var.  japonica  Ashm.,  imported  that  year  from 
Japan  as  a  parasite  of  the  gipsy  moth.  It  has  not  been  reared  as 
a  parasite  of  Japanese  tachinids,  but  it  may  well  be  that  it  resembles 
P.  cuprinus  in  habits,  and  that  it  will  be  reared  when  larger  impor- 
tations of  tachinids  from  Japan  have  been  made. 

The  specimens  reared  issued  in  the  late  summer,  coincidently 

with  the  emergence  of  the  other  more  common  chalcidoid  parasites 

of  the  same  host. 

Perilampus  ep. 

Another  species  of  Perilampus,  as  yet  undetermined,  has  been 
reared  from  the  cocoons  of  a  European  Apantdes  parasitic  upon 
the  young  brown-tail  moth  caterpillars.  The  circumstances  are 
interesting  and  suggestive  but  the  incident  will  be  discussed  more 
at  length  in  another  connection. 

r£sum£  of  host  relations  of  the  genus. 

Species  of  the  genus  Perilampus  have  been  reared  l  from  insects 
belonging  to  five  different  orders,   Hymenoptera,   Diptera,   Lepi- 

i  This  Is  according  to  the  published  records,  although  some  of  them  are  almost  certainly  incorrect. 
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doptera,  Coleoptera,  and  Neuroptera,  in  Europe,  Japan,  and  America. 
Table  III  shows  the  number  of  each  group  from  which  Perilampus 
has  been  reared  in  those  regions  where  the  gipsy  moth  is  found: 

Table  III. — Classification  and  distribution  of  the  known  hosts  of  the  genus  Perilampus. 


America. 

Europe. 

Japan. 

Total. 

fTymwinptftrA  parasitica , 

8 

2 
1 
2 
5 
5 
4 

1 

11 

Tfy  n  lannpteTft  phytophaga 

1 

Hymenoptera  aculeata.  7. „ 

2 

PlpterA  ^Tnchlnidjp) 

4 
8 

;cr> 

9 

13 

Coleoptera 

5 

1 

Total 

22 

19 

1 

42 

THE  ECONOMIC  ASPECTS. 

In  1906  Mr.  E.  S.  G.  Titus,  at  that  time  in  charge  of  the  Gipsy 
Moth  Parasite  Laboratory,  reared  a  few  cocoons  of  Apantdes  vime- 
netorum  Wesmael l  from  caterpillars  of  the  brown-tail  moth  which 
had  been  imported  in  the  hibernating  nests.  From  them  there 
emerged  a  very  few  specimens  of  a  species  of  Mesochorus,  different 
from  any  known  American  secondary  upon  Apantdes  and  apparently 
but  not  certainly  European.  The  circumstances  under  which  the 
Apanteles  were  reared  were  not  such  as  absolutely  to  protect  them 
from  the  attack  of  the  native  hyperparasites,  but  there  was  good 
reason  to  believe  that  the  Mesochorus,  as  well  as  the  Apanteles,  had 
attacked  the  very  small  caterpillars  of  the  brown-tail  moth  in  Europe 
the  fall  before.  This  was  the  first  instance  encountered  in  the 
course  of  the  work  of  par&site  introduction  in  which  a  secondary 
parasite  was  known  or  suspected  to  attack  a  primary  parasite  before 
the  death  of  the  primary  host. 

In  1907  this  record  was  confirmed,  and  it  was  demonstrated  beyond 
possibility  of  error  that  there  were  some  secondary  parasites  which 
had  this  habit.  The  fact  was  of  the  greatest  significance,  since 
it  was  one  of  the  fixed  policies  of  the  laboratory  to  introduce  the 
primary  parasites  of  the  gipsy  and  brown-tail  moths  and  to  exclude 
the  secondary.  It  had  been  supposed  that  this  could  be  accom- 
plished by  importing  the  living  caterpillars  and  pup»  of  the  gipsy 
and  brown-tail  moths  and  rearing  the  parasites.  The  fact  that 
the  primaries  might  be  attacked  before  the  death  of  their  host 
altered  the  situation  materially  and  made  the  strictest  supervision 
of  imported  material  necessary  in  order  to  meet  the  ideal  which  had 
been  set. 

That  the  relative  importance  of  hyperparasitism  has  diminished 
rather  than  increased  as  a  result  of  a  better  understanding  of  the 

i  As  determined  by  Schmledekneoht. 
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subject  affects  the  matter  scarcely  at  all.  We  know  now  that  the 
primary  parasites  of  the  gipsy  and  brown-tail  moths,  if  they  become 
established,  will  be  subjected  to  the  attack  of  native  hyperparasites 
to  a  varying  degree  in  accordance  with  the  closeness  of  their  resem- 
blance in  natural  affinities  and  habits  to  American  species,  but  there 
are  among  them  a  few  which  are  so  different  from  any  American 
species  as  to  make  it  probable  that  they  will  largely  escape  undue 
parasitism  in  America,  much  as  the  gipsy  and  brown-tail  moths 
have  themselves  escaped.  This  does  not  lessen  the  force  of  the 
original  contention  at  all  materially.  It  has  simply  served  to  separate 
the  secondary  parasites  into  bad,  worse,  and  worst,  and  has  left  them 
as  a  group  with  about  the  same  degree  of  odium  attached  as  before. 

The  separation  of  the  several  secondary  parasites  into  groups  in 
accordance  with  their  capabilities  for  evil  has  not  always  been  easy. 
As  with  the  primary  parasites,  the  importance  of  which  can  not  be 
inferred  from  the  numbers  which  chance  to  be  reared  from  the 
imported  material,  the  secondary  parasites,  which  are  the  least 
frequently  encountered,  may  easily  be  the  most  to  be  feared. 

Perilampus  has  never  been  abundant  as  a  parasite  of  tachinids 
in  any  of  the  imported  material.  So  far  as  is  directly  indicated 
by  our  notes  and  breeding  records  there  is  nothing  in  its  life  or 
habits  which  would  separate  it  from  the  minor  and  inconsequential 
secondary  parasites,  of  which  there  are  many  species. 

These  opinions,  formerly  held,  have  been  changed  as  a  result  of 
the  investigations  into  the  life  and  habits  of  the  native  Perilampus 
hyalinus.  It  was  not  known  or  suspected,  in  spite  of  the  considerable 
study  which  the  fall  webworm  has  received  at  various  times  and 
by  various  entomologists,  that  this  secondary  was  of  any  more 
interest  or  importance  than  any  other,  but  it  is  now  evident  that 
species  of  this  genus  may  become  of  the  greatest  importance  as 
hyperparasites.  It  is  further  indicated  as  a  direct  result  of  these 
studies  that  the  different  species  of  Perilampus  are  likely  to  con- 
centrate their  attack  upon  the  parasites  of  some  particular  primary 
host  instead  of  scattering  their  attack  upon  all  of  the  very  numerous 
species  of  hymenopterous  and  dipterous  parasites  suitable  in  other 
respects.  Thus  Perilampus  hyalinus  appears  to  be  particularly  a  para- 
site of  the  parasites  of  the  fall  webworm.  It  is  possible  that  it  will 
never  attack  the  parasites  of  the  gipsy  moth  or  the  brown-tail  moth. 
Perilampus  caprinus,  for  all  that  is  positively  known  to  the  contrary, 
may  similarly  concentrate  its  attack  upon  the  parasites  of  the  gipsy 
moth  and  the  brown-tail  moth  and  might  become  a  factor  of  as 
much  importance  in  the  natural  control  of  these  insects  as  Perilampus 
hyalinus  undoubtedly  is  in  the  control  of  Varich&ta. 
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It  is  not  probable,  but  it  is  conceivable,  that  the  establishment 
of  P.  euprinvs  in  America  might  make  all  the  difference  between 
success  and  failure  of  the  whole  work  of  parasite  introduction,  in 
so  far  as  the  gipsy  moth  is  concerned,  because,  in  the  first  place, 
Blepharipa  scuteUata  is  one  of  the  most  important  parasites  of  the 
gipsy  moth  and  the  success  or  failure  attending  the  attempts  to 
introduce  it  into  America  might  easily  tip  the  scale  one  way  or  the 
other,  and  Perilampus,  so  far  as  known,  is  the  most  important  para- 
site of  Blepharipa  and  might  in  a  similar  manner  determine  whether 
or  not  its  host  reached  the  necessary  state  of  efficiency. 
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V.  Experimental  Parasitism: 
A  Study  of  the  Biology  of  Limnerium  Validum  (Cresson). 

By  P.  H.  TlMBERLAKE,  A.  M., 

Agent  and  Expert,  Qipsy  Moth  Parasite  Laboratory. 
INTBODUCTION. 

The  biology  of  none  of  our  American  parasitic  Hymenoptera  is 
too  well  known  to  demand  an  apology  for  the  appearance  of  this 
article,  and  it  is  the  hope  of  the  author  that  the  results  of  the  studies 
here  set  forth  will  call  to  the  attention  of  our  professional  and 
amateur  entomologists  this  exceedingly  rich  but  almost  untouched 
field  for  investigation.  A  little  of  the  ecology,  especially  of  the 
host  relationship,  of  many  of  our  parasites  has  been  recorded,  byt 
the  various  and  interesting  adaptations  in  the  larval  structure  and 
habits  of  our  different  species  are  almost  unknown. 

In  connection  with  the  practical  work  at  the  Gipsy  Moth  Parasite 
Laboratory  of  importing  and  liberating  parasites  of  the  gipsy  and 
brown-tail  moths,  considerable  attention  is  paid  to  the  habits  and 
biology  not  only  of  the  imported  parasites,  but  also  of  our  native 
parasites  of  caterpillars  that  resemble  the  gipsy  moth  or  brown-tail 
moth  in  habits  or  destructiveness.  In  this  way  considerable  knowl- 
edge has  accumulated  which,  besides  its  intrinsic  and  theoretical 
value,  ha9  been  useful  in  perfecting  the  methods  of  handling  the 
imported  species  and  in  showing  which  of  our  American  species,  if 
any,  may  be  expected  to  become  contributing  factors  in  the  control 
of  these  pests. 

It  was  especially  with  this  latter  idea  in  mind  that  in  the  spring 
of  1910  a  series  of  experiments  was  undertaken  to  work  out  the 
biology  of  our  native  Limnerium  validum  (Cresson)  (fig.  32)  and 
its  behavior  toward  unusual  hosts.  The  experiments  grew  out  of  a 
successful  attempt  to  foster  oviposition  on  small  brown-tail  moth 
caterpillars  (Ewproctis  chrysorrhcea  Linnaeus),  which  yielded  such 
unexpected  complications  that  the  work  was  continued  on  other  hosts 
as  they  became  available  in  the  course  of  the  spring. 

Limnerium  validum  proved  to  be  an  excellent  subject  for  experi- 
mentation for  several  reasons,  but  chiefly  on  account  of  its  docility  in 
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confinement  and  the  readiness  with  which  it  attacks  any  suitable 
species  of  caterpillar  and  because  the  heavily  chitinized  chorion  of 
the  egg  is  remarkably  durable.  This  last  fact  was  an  advantage  in 
determining  the  number  of  eggs  deposited  in  a  caterpillar,  even  when 
considerable  time  had  elapsed  after  the  hatching  of  the  larva.  For- 
tunately for  the  success  of  the  experiments  an  abundance  of  adults 
of  this  species  was  at  hand,  reared  from  cocoons  obtained  the  preced- 
ing fall  from  its  usual  host,  Hypantria  cunea  (Drury). 

This  Limnerium  is  one  of  the  hymenopterous  parasites  affecting 
the  fall  webworm  (Hyphantria  cunea) ;  and  although  not  so  important 
as  Aleteorus  and  Apanteles,  it  is  frequently  found.  In  the  northern 
States  it  emerges  from  the  fall  webworm  and  spins  its  cocoon  mostly 
during  the  month  of  September.  Unlike  Limnerium  pilosulum  (Pro- 
vancher),  another  species  common  on  Hyphantria,  it  hibernates  in 

its  cocoon  until  late 
the  following  spring 
or  summer,  and  con- 
sequently it  has  been 
considered  to  have 
only  a  single  genera- 
tion a  year.  Farther 
south,  however,  as 
pointed  out  by  Dr. 
L.  O.Howard  (1897) 
in  his  bulletin  on  the 
white  -  marked  tus- 
sock-moth (Hemero- 
eampa  leueostigma 
Smith  and  Abbot ) , 
of  which  it  is  an  un- 
important parasite,  it 
probably  hibernates 
as  an  adult,  as  its  empty  cocoons  were  found  associated  with  uspun- 
up"  larvte  of  the  Ilemerocampa  in  the  middle  of  December.  Dr. 
Howard  also  records  rearing  the  adult  as  early  as  the  middle  of  July, 
so  that  in  (he  vicinity  of  Washington,  D.  C,  two  generations,  if  not 
more,  occur  annually.  Besides  its  favored  host,  Hyphantria  cunta, 
and  the  Ilemerocampa,  it  probably  attacks  other  caterpillars,  but  so 
far  as  the  author  is  aware  no  other  rea rings  have  been  recorded. 

EXPERIMENTS. 
GENERAL  METHODS  OF  EXPERIMENTATION. 

In  most  of  the  experiments  undertaken  with  Limnerium  validum 
the  parasites  and  caterpillars  were  confined  together  in  large  glass 
cylinders  covered  at  (he  top  with  cheesecloth,  and  resting  on  cloth- 
covered  frames.     When  it  was  desirable,  however,  to  have  a  large 


Fig.  32. — Limnerium  validum:  a,  Adult  female,  side  view; 

b,  abdomen    of    male;    c,    metascutum    from    above;    d, 
cocoon.     Enlarged,     ia,   b,   d,    Redrawn    from    Howard; 

c,  original.) 
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number  of  caterpillars,  a  small,  flat  tray  was  used,  wire  screened 
on  the  bottom  and  covered  with  glass.  A  small  hole  in  the  side  of 
the  tray  was  found  useful  in  introducing  fresh  foliage  sprayed 
with  sweetened  water,  as  food  for  the  caterpillars  and  parasites. 
In  the  first  experiments  several  females  of  the  Limnerium  were 
confined  with  a  limited  number  of  caterpillars,  but  later,  when  it 
was  discovered  how  readily  the  parasites  attacked  the  hosts,  the 
number  of  the  latter  was  proportionately  increased.  Dissection  of 
the  caterpillars  was  chiefly  relied  upon  in  working  out  the  results 
of  each  experiment. 

BEHAVIOR    OF    LIMNERIUM    VALIDUM     (CRESSON)     IN    CONFINEMENT. 

This  species  did  not  become  overrestless  in  confinement,  and  hardly 
betrayed  the  excitement  that  some  parasites  are  said  to  do  when 
in  proximity  to  their  hosts.  This  tranquility  may  possibly  be  ex- 
plained by  the  fact  that  the  Limnerium  was  always  confined  with 
species  of  caterpillars  that  do  not  naturally  serve  it  as  hosts,  and  it 
might  have  been  stimulated,  perhaps,  to  greater  activity  by  fall 
webworms.  The  females,  however,  readily  oviposited  in  4  of  the  6 
species  of  caterpillars  with  which  they  were  confined.  The  postero- 
dorsal  part  of  the  host  was  usually  chosen  as  the  most  suitable  point 
for  attack,  and  there  seems  to  be  a  more  or  less  well-developed  instinct 
in  this  as  well  as  other  parasites  to  keep  away  from  the  head  of  the 
caterpillar  in  ovipositing.  This  instinct  is  not  so  necessary  for  large, 
strong  parasites  like  Limnerium  validum,  but  may  be  of  great  ad- 
vantage *o  small,  weak  species  like  Meteorus  or  Apanteles.  These 
frequently  attack  caterpillars  that  are  many  times  their  size,  and 
might  easily  fall  a  victim  to  one  vicious  sweep  of  the  host's  head,  or 
become  so  daubed  up  by  juices  exuding  from  the  mouth  of  the  ex- 
cited caterpillar  that  they  could  not  escape.  As  circumstantial 
evidence  of  the  existence  of  this  instinct,  comparatively  few  eggs  were 
found  near  the  head  in  dissected  caterpillars,  and  by  far  the  greater 
number  was  found  in  the  posterior  half  of  the  body.  A  favored  site 
for  them  was  in  the  extreme  tip  of  the  postero-dorsal  part  of  the  body 
cavity  just  beneath  the  integument. 

The  males  of  Limnerium  were  slightly  more  active  than  the  females 
in  running  about  the  cage,  but  they  paid  no  attention  to  the  caterpil- 
lars, and  but  little  attention  to  the  females.  None  was  ever  seen 
attempting  to  mate. 

LIMNERIUM    VALIDUM    AS   A    PARASITE   OF  EUPROCTI8    CHRYSORRH<EA 

(  LINNAEUS). 

Three  experiments  were  undertaken  during  February  and  March, 
1910,  to  determine  whether  Limnerium  validum  would  successfully 
attack  brown-tail  caterpillars,  and  to  collect  data,  if  possible,  on  the 
early  stages. 
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FIRST  EXPERIMENT. 


In  the  first  experiment,  on  February  2,  5  females  of  Lirrmerium 
were  confined  in  a  small  glass  cylinder  with  10  active  brown-tail 
caterpillars  about  8  mm.  long.  The  experiment  was  closed  on 
February  15,  at  which  time  the  last  of  the  caterpillars  died.  Nine 
of  the  caterpillars  were  carefully  dissected  and  a  count  made  of  the 
easily  discovered  eggs  and  larva;  of  Limmeriwm.  The  largest  num- 
ber found  in  one  caterpillar  was  23  eggs  and  11  larvae  with  the 
empty  eggshells,  dissected  from  one  that  died  on  February  11.  The 
smallest  number  was  4  eggs  and  5  larvae  taken  from  a  dead  caterpillar 
on  February  15.  One  hundred  and  forty-six  eggs  and  72  larvae  were 
found  in  all,  making  a  total  of  218  eggs  deposited  by  the  5  females 
in  the  course  of  the  4  to  6  days  that  they  remained  alive,  or  an 
average  of  nearly  44  eggs  for  each  female,  and  about  24  to  each 
caterpillar. 

With  this  unusual  number  of  eggs  and  larvae  present,  it  is  no  won- 
der that  the  caterpillars  failed  to  survive.  As  the  caterpillars  in 
every  case  died  before  the  larvae  had  grown  to  any  appreciable  ex- 
tent and  even  before  all  the  eggs  had  hatched,  it  is  not  probable 
,that  they  were  killed  by  the  feeding  of  the  parasites.  It  is  much 
more  probable  that  they  succumbed  to  the  mechanical  irritation 
produced  by  so  many  eggs  and  larvae,  which  not  only  may  have 
caused  a  violent  disturbance  or  pathological  condition  of  the  body 
tissues,  but  also  tended  to  keep  them  from  feeding. 


SECOND   EXPERIMENT. 


A  second  experiment  w&s  started  on  February  5,  with  5  females  and 
13  active  brown-tail  caterpillars.  By  February  9,  all  the  parasites 
were  dead,  and  3  caterpillars  were  found  dead  on  the  11th  and  5 
more  on  the  19th.  In  the  8  dead  caterpillars  61  unhatched  and  5 
hatched  eggs  were  found,  but  only  1  larva,  which  had  grown  to  be 
about  five  times  the  size  of  newly  hatched  larvae,  although  still  in 
the  first  stage.  About  8  eggs,  on  an  average,  were  thus  found  in 
each  caterpillar,  and  they  were  undoubtedly  at  least  a  strong  con- 
tributing factor  in  causing  the  death  of  the  latter. 

Three  of  the  5  living  caterpillars  were  dissected  on  February  19 
and  the  remaining  two  on  March  4.  In  these  5  caterpillars  only  1 
unhatched  egg  and  12  eggshells  with  only  4  larvae  were  found.  This, 
on  an  average,  is  only  2  or  3  to  each  caterpillar,  for  although  1 
had  been  victimized  8  times,  1  had  escaped  altogether.  Only  4 
larvae  were  found,  and  of  these  3  had  died  shortly  after  hatching 
before  growing  to  any  extent,  whereas  1  had  managed  to  live 
and  increase  in  size  about  five  times.  In  the  13  caterpillars  dis- 
sected, 72  unhatched  eggs,  17  hatched  eggs,  and  5  larvae  were  found, 
or  nearly  7  to  a  caterpillar  and  18  for  each  female  Limnerium. 
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AMCEBOCYT08IS  AS  A  PBOTECTIVE  REACTION  OF  THE  HOST. 

The  remarkable  fact  in  the  array  of  figures  just  given  is  the 
disparity  between  the  number  of  eggshells  or  cast  choria  found  and 
the  number  of  larvae.  The  latter  were  large  enough  so  that  they  could 
not  have  been  overlooked,  and  the  only  explanation  is  that  they  had 
been  killed  by  the  host  and  absorbed  by  the  blood  tissues,  or  de- 
stroyed, in  other  words,  by  amoebocytosis.  The  chitinous  choria, 
on  the  other  hand,  escaped  unharmed.  In  the  preceding  experiment, 
in  one  of  the  dead  caterpillars  dissected  on  February  15  the  dead 
larvae  and  some  of  the  eggs  and  eggshells  were  found  inclosed  in  a 
firm,  thick,  homogeneous-appearing,  transparent  capsule  of  tissue. 
The  significance  of  this  was  not  realized  at  that  time,  but  when  on 
February  19  the  same  phenomenon  was  noticed  in  the  dissection  of 
living  caterpillars,  the  mystery  of  the  missing  larvae  was  explained, 
for  when  the  capsule  was  stained  in  methyl  green  and  mounted  in 
glycerin,  it  was  resolved  under  the  high  power  of  the  microscope 
into  innumerable,  densely  packed,  minute,  roundish  and  spindle- 
shaped  cells.  These  were  undoubtedly  blood-tissue  cells  or  amcebo- 
cytes,  and  whereas  they  were  not  true  phagocytes,  yet  their  func- 
tion must  have  been  to  break  down  and  absorb  the  tissues  of  the 
parasites,  for  within  the  capsules  larvae  were  found  in  several  stages 
of  dissolution. 

Later  experiments  with  the  same  and  other  hosts,  such  as  Mala- 
cosoma  and  Notolophus,  brought  to  light  the  fact  that  this  amoebo- 
cytic  reaction  takes  place  regularly  when  the  Limnerium  occurs  in 
these  hosts  to  which  it  seems  to  be  unaccustomed  and  unadapted. 
In  most  cases  it  was  found  that  the  parasite  was  able  to  hatch  from 
its  egg,  but  that  it  perished  generally  soon  afterwards  before  growing 
to  any  extent.  Many  times  the  larva  was  found  to  have  disappeared 
entirely  through  the  action  of  the  amoebocytes,  yet  the  story  of  its 
death  and  dissolution  was  told  by  the  encapsulated  remains  of  the 
much  more  resistant  eggshell.  Whether  the  amoebocytes  gathered 
around  and  killed  the  living  larvae  and  eggs  or  attacked  only  para- 
sites that  had  been  killed  by  some  other  factor  was  not  certainly  de- 
termined; but  the  former  supposition  is  probably  correct,  as  un- 
hatched  eggs  containing  embryos  in  different  stages  of  dissolution 
were  found  soinetimes  inclosed  in  sheaths  of  these  cells.  In  one  in- 
stance, also,  a  larva  that  had  grown  to  be  about  six  times  the  size  of 
newly  hatched  larvae,  was  found  entirely  inclosed  except  for  its  head 
in  a  characteristic  sheath.  This  larva  was  probably  living  when 
its  host  was  killed  for  dissection,  or  at  least,  judging  from  its  fresh 
and  uninjured  condition,  it  could  not  have  been  dead  for  more  than 
a  few  hours. 

An  extended  series  of  dissections  of  Hyphantria  cunea,  on  the  oilier 
hand,  made  by  J.  D.  Tothill  during  the  fall  of  1910,  showed  that  the 
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larvae  of  Limnerium  are  free  from  the  slightest  trace  of  amoebocytic 
attack  when  occurring  in  their  natural  host. 

Other  phases  of  this  so-called  "  phagocytosis  "  have  been  studied 
by  several  European  investigators,  especially  by  Cuenot  (1890), 
Janet  (1906,  1907),  and  Pantel  (1910).  The  latter  author  has  given 
a  summary  of  those  cases  of  amoebocytosis  that  were  known  to  him 
in  his  excellent  " Recherches  sur  les  Dipteres  a  Larves  Entomobies" 
He  concludes  that  this  defensive  reaction  of  the  host  is  aroused  not 
only  by  bacterial  infection  but  also  by  sick  or  dead  parasitic  larvae 
and  by  molt  skins,  and  states  that  free  and  healthy  larvae  are  regu- 
larly exempt. 

The.  only  cases  of  sick  larvae  that  Pantel  seems  to  have  observed 
are  larvae  of  Tachinidae  that  have  fallen  accidentally  from  their 
breathing  holes,  generally  during  the  molting  of  the  host.  Such 
larvae  do  not  affix  themselves  anew,  but  wander  about  in  the  body 
cavity  of  the  host  until  overcome  by  suffocation.  Pantel  further  ob- 
serves that  the  anal  sheaths  of  such  larvae  begin  to  turn  brown  and 
become  inclosed  by  a  great  number  of  amoebocytes,  which  finally 
almost  completely  cover  the  larva. 

In  the  case  of  dead  larvae  which  have  perished  in  the  struggle  for 
the  possession  of  the  host,  Pantel  observes  that  their  bodies  only 
exceptionally  become  incapsulated  by  amoebocytes,  The  molt  skins, 
on  the  other  hand,  he  furthermore  states,  are  attacked,  not  always, 
but  most  frequently  by  amoebocytes. 

The  similar  action  of  amoebocytes  in  breaking  down  the  wing  mus- 
cles of  queen  ants  has  been  described  by  Janet  (1906,  1907).  The 
muscles  are  not  devoured  in  small  fragments  by  phagocytes,  but  are 
disintegrated  gradually  and  absorbed  by  amoebocytes,  which  creep  in 
among  the  fibril lae  in  large  numbers. 

We  have  seemingly  in  this  amoebocytic  reaction  a  manifestation  of 
the  protective  faculty  of  the  host  in  guarding  against  the  attack  of 
entoparasites.  As  shown  by  Pantel  (1910)  and  confirmed  by  our 
own  observations  of  various  species  of  parasitic  Diptera  and  Hymen- 
opt  era,  normal  or  adapted  parasitic  larvae,  when  healthy,  rarely  if 
ever  arouse  this  defensive  reaction,  or,  in  other  possibly  more  correct 
words,  they  are  able  to  repel  the  amoebocytes  by  some  curious  adapta- 
tion. Unadapted  parasites,  on  the  contrary,  being  unable  to  repel  the 
amoebocytes,  may  regularly  succumb  to  their  agency.  The- instinct  of 
parasites  under  ordinary  conditions  well  fits  them  for  choosing  their 
accustomed  hosts,  but  in  the  millions  of  instances  where  this  instinct 
comes  into  play,  an  egg  may  be  placed  occasionally  in  an  unsuitable 
host.  In  such  cases  the  resulting  larva  seems  to  be  doomed  to  a  lin- 
gering death,  and  its  tissues  are  absorbed  by  the  amoebocytes  with 
no  ultimate  detriment  to  the  host. 

ADAPTATION   OF  PARASITE  TO   HOST. 

The  phenomenon  of  amoebocytosis,  on  the  other  hand,  brings  up  the 
question,  Why  do  not  all  parasites  suffer  the  same  fate,  and  what 
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constitutes  adaptation?  We  begin  here  to  sink  deep  into  the  quag- 
mire of  speculation  and  doubt.  We  may  say  that  the  parasitic  larva 
is  so  similar  to  the  host  in  its  effluvia  or  physical  being,  that  its 
presence  is  not  felt  or  resented,  and  that  it  bears  much  the  same  rela- 
tion to  the  host  that  the  fetus  within  the  uterus  does  to  the  mamma- 
lian mother;  or  we  may  conclude  that  it  secretes  substances  into  the 
blood  which  paralyze  the  protective  reactions  of  the  host.  We  are 
more  inclined  to  accept  the  latter  view,  for  we  have  observed  several 
phenomena  in  the  course  of  other  dissections  which  are  difficult  to 
explain  except  by  a  secretion  hypothesis. 

In  dissecting  various  parasitized  insects  we  have  often  noticed 
pathological  changes  in  the  body  tissues,  and  especially  that  the 
flaky  fat  bodies  are  often  converted  into  a  number  of  comparatively 
gigantic,  globular  cells  which  are  unattached  and  float  freely  about 
in  the  blood  of  the  insect.  In  dissecting  brown-tail  moth  caterpillars 
imported  from  Europe  we  have  seen  small  first-stage  larvae  of 
Meteorus  exert  a  strange  and  fatal  influence  over  the  larvae  of  Zygo- 
bothria  nidicola  Fallen,  when  occurring  together  in  the  same  host. 
The  larvae  of  Meteorus  live  free  in  the  body  cavity  of  the  host  at  the 
extreme  posterior  end  of  the  body  on  the  dorsal  side,  whereas  the 
maggot  of  Zygobothria  is  normally  found  encysted  in  the  wall  of  the 
crop  or  oesophagus.  In  the  few  cases  in  which  both  were  found  in 
the  same  caterpillar,  the  maggot  of  Zygobothria  had  left  its  cyst  in 
the  crop,  and  was  either  wandering  about  in  the  body  cavity  of  the 
host  or  had  already  died.  How  can  we  explain  this  strange  and 
untimely  reaction  of  the  maggot,  unless  we  consider  that  it  had  been 
stimulated  to  activity  by  some  unusual  substance  in  the  blood  tissues 
of  the  host,  either  secreted  by  the  larvae  of  Meteorus,  or  by  the  host 
itself  in  reaction  thereto? 

FURTHER  EXPERIMENTS  WITH  EUPBOCTI8  CHRYSORRHCEA. 

A  third  experiment  was  started  on  February  15  with  about  100 
brown-tail  moth  caterpillars  that  had  been  feeding  for  20  days  and 
were  consequently  about  10  mm.  long.  These  caterpillars  were 
placed  in  a  small  tray,  and  15  females  of  Limnerium  were  confined 
with  them  between  the  15th  and  27th  of  February,  fresh  females 
being  added  as  the  first  ones  died. 

Dissection  of  living  caterpillars  was  undertaken  on  the  4th  of 
March  and  continued  on  the  14th.  Thirty-four  caterpillars  in  all 
were  dissected  and  15  were  found  to  be  parasitized  by  Limnerium. 
Not  more  than  2  larvae  or  eggs  were  found,  on  an  average,  in  a  single 
caterpillar,  and  the  larvae  were  in  most  cases  dead.  Only  one  larva, 
in  fact,  had  obtained  any  size,  and  it  was  only  about  six  times  as 
large  as  the  newly  hatched  larvae.  Although  incrusted  with  a  capsule 
of  amcebocytes  it  may  have  been  still  alive,  but  could  not  have  survived 
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much  longer.  All  the  other  larv»  that  were  found  were  newly 
hatched,  or  had  been  killed  soon  after  hatching,  and  were  commonly 
inclosed  in  a  sheath  of  amcebocytes. 

The  rest  of  the  caterpillars  were  kept  alive  as  long  as  possible  in 
the  hope  that  one  or  two  of  the  LimneHvm  might  be  able  to  pass 
through  their  transformations,  but  none  was  reared.  The  experi- 
ment therefore  furnished  data  similar  to  those  obtained  in  the  pre- 
ceding experiments,  and  conclusively  confirmed  the  belief  that  Lim- 
nerium  validum  is  unable  to  live  as  a  parasite  within  brown-tail 
moth  caterpillars. 

limner1um  validum  as  a  parasite  of  malacosoma  americana 

(fabricius). 

On  April  20  an  experiment  was  started  with  Limnerium  validum 
as  a  parasite  of  the  common  tent  caterpillar  (Malacosomd  americana 
Fabricius).  Three  females  were  confined  in  a  large,  flat,  tangle- 
footed  tray,  with  three  nestfuls  of  caterpillars,  mostly  in  the  second 
stage,  collected  in  the  open  at  Melrose  Highlands,  Mass.  A  fourth 
nest  was  added  on  the  21st  to  insure  an  abundance  of  caterpillars  for 
the  Limnerium  to  attack.  By  the  26th  the  Limnerium  had  all  died, 
but  2  more  females  were  placed  in  the  tray  on  the  28th.  Many  of 
the  caterpillars  at  that  time  were  passing  into  the  third  stage. 

RESULTS  OF  EXPERIMENTS  AS  DETERMINED  BY  DISSECTION. 

On  May  3  dissections  were  made  of  6  second-stage  and  11  third- 
stage  caterpillars,  of  which  all  of  the  former  and  9  of  the  latter  were 
found  to  be  parasitized.  The  results  of  the  dissections  are  given  in 
Table  I. 


Table    I. — Results    of    dissections    of   caterpillars    of   Malacosotna    americana 
parasitized  by  Limtierium  validum. 


Stage  of  host. 

Number  of 
eggs  laid. 

Number  of 

eggshells 

found. 

Number  of 
larvae 
found. 

Condition  of 
larvae. 

Other  data. 

Third 

1 
3 

1 
1 

1 
1 

1 
2 
2 

1 
1 

1 
1 
3 

1 

1 
1 
2 

1 

Living 

do 

1  living 

Idead 

Living 

Do 

Do 

Dead    larva   only   partially 

eclosed. 
1  larva  already  destroyed. 

Do 

1  dead  «gg  mrenvl  with  ftmrp- 

Do 

1 

1 

1 
1 

1 

1 

1 

Living 

do 

do 

do 

do 

do 

do 

bocytes. 

Do 

Eggshell  not  found. 

Do 

1 
2 
1 

1 
1 

Third 

1  larva  already  destroyed. 
1  dead  egg  covered  with  amoe- 

Second 

Do 

bocytes. 

Third 

Do 

Host  not  parasitized. 

Do 

1 
1 

1 
1 

Living 

do 

Eggshell  not  found. 

Do 

1 

Do... 

Host  not  parasitized. 

Do 

1 

i 

1  |  Living 

Total  (17  hosts).. 

19 

15 

15 
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According  to  the  dissections  19  eggs  were  deposited  in  the  17  cater- 
pillars, distributed  as  follows:  One  caterpillar  was  parasitized  three 
times,  2  twice,  12  once,  and  2  escaped  parasitism  altogether.  Of  the 
19  eggs  deposited,  2  failed  to  hatch  and  became  covered  with 
amcebocytes,  as  did  also  the  eggshells  except  in  one  doubtful  instance, 
and  in  case  of  a  third  the  embryo  or  larva  was  killed  during  the 
process  of  eclosion,  becoming  also  densely  encapsulated  with 
amcebocytes.  Two  other  larvae  were  killed  after  hatching,  and  were 
entirely  destroyed  by  the  action  of  the  amcebocytes,  but  their  former 
presence  was  revealed  by  the  empty  eggshells.  The  remaining  14 
larvae  were  in  a  living  and  apparently  healthy  condition.  Some  were 
recently  hatched,  but  others  had  grown  to  an  appreciable  extent. 
They  lay  free  in  the  body  cavity  of  the  host,  generally  in  the  pos- 
terior half  of  the  body,  either  above  or  below  the  digestive  tube,  and 
with  the  head  directed  caudad  in  respect  to  the  host. 

On  the  7th  of  May,  5  caterpillars  in  the  fourth  stage  were  dis- 
sected, and  in  2  of  them  was  found  a  living  first-stage  larva;  on 
the  11th,  10  more  caterpillars  were  dissected,  but  none  was  para- 
sitized ;  again  on  the  19th  2  caterpillars  out  of  10  in  the  fourth  and 
fifth  stages  were  found  to  be  parasitized.  One  contained  a  living, 
first-stage  larva  of  Limnerium,  the  other  a  living  larva  in  the  second 
stage,  each  host  being  about  20  mm.  long. 

EMERGENCE  OF  ADULTS  OF  LIMNERIUM  FROM  REPRODUCTION. 

On  the  21st  of  May,  2  unspun,  full-grown  larvae  of  Limnerium  were 
discovered  in  the  tray,  and  between  that  time  and  the  1st  of  June,  29 
in  all  were  found,  6  of  which  died  before  spinning  cocoons.  The  rest 
spun  perfect  cocoons,  and  6  passed. through  their  transformations  to 
the  imagos,  in  every  case  males,  from  June  7  to  June  14.  The  re- 
maining 17  cocoons  remained  unissued  up  to  December  13,  when 
they  were  cut  open  and  examined.  All  were  found  to  contain  dead 
larvae,  some  perfectly  dry  and  shriveled,  although  4  seemed  only 
recently  dead,  as  they  were  still  plump  although  much  discolored. 

In  all  cases  in  this  experiment  where  remains  of  the  host  were 
found  associated  with  the  larva  or  cocoon,  the  Limnerium  issued 
from  half-grown  caterpillars,  which  were  mostly  in  the  fourth  stage, 
although  a  few  appeared  to  be  small  and  stunted  specimens  of  the 
fifth  stage.  On  May  28  the  remains  of  a  host  were  examined.  This 
caterpillar  was  killed  by  the  parasite  when  about  25  mm.  long,  while 
still  in  the  fourth  stage.  It  had  a  large,  round  hole  in  the  integument 
on  the  ventral  side,  just  back  of  the  head,  through  which  the  larva 
escaped,  after  destroying  all  of  the  internal  organs.  The  integument 
inside  was  left  perfectly  dry  and  bare,  except  for  a  small  amount  of 
broken-down  tissue  at  the  extreme  posterior  tip  of  the  body. 
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LENGTH  OF  THE  STAGES  IN  THE  LIFE  HISTORY  OF  LIMNKRIUM. 

From  this  and  the  preceding  experiments  we  may  estimate  that  the 
duration  of  the  embryonic  development  of  Limmerium  validum,,  or 
the  time  from  oviposition  to  the  hatching  of  the  egg,  is  about  6  to  8 
days;  that  the  larval  developmental  period  lasts  for  about  24  to  33 
days;  and  that  the  pupal  period,  or,  more  exactly,  the  time  from  the 
spinning  of  the  cocoon  to  the  eclosion  of  the  adult,  is  about  13  to  22 
days,  or  much  longer.  The  length  of  the  larval  period  within  the 
cocoon  before  pupation  was  not  determined,  but,  judging  from  the 
cocoons  examined  on  December  13,  it  may  be  extended  several  months. 
The  minimum  time  from  egg  to  imago  is  thus  about  7  weeks,  or 
50  days,  whereas  the  maximum  time  to  the  eclosion  of  the  adult  may 
be  many  months,  due  to  quiescence  within  the  cocoon.  This  species 
hitherto  has  been  considered  to  have  a  single  generation  a  year,  but 
this  last  experiment  seems  to  indicate  that  under  certain  conditions 
at  least  it  is  able  to  pass  through  two  generations  annually.  Under 
normal  conditions,  however,  there  is  much  doubt  whether  more  than 
one  generation  actually  occurs  in  the  Northern  States. 

A  POSSIBLY  NORMAL  PARASITE  OF  MALACOSOMA. 

This  experiment  shows  that  Limnerium  validum  is  a  possibly  nor- 
mal parasite  of  the  tent  caterpillar,  although  it  has  never  been  found 
attacking  that  species  in  the  field.  The  reason  for  this  is  obvious: 
The  tent  caterpillars  hatch  early  in  the  spring,  long  before  the  Lim- 
nerium leaves  its  cocoon,  and  therefore  are  not  in  season  for  this  para- 
site. From  the  fact,  however,  that  nearly  one-half  of  the  caterpillars 
dissected  in  this  experiment  were  found  to  be  parasitized,  and  that 
comparatively  few  were  killed  by  Limnerium,  we  may  conclude  that 
Limnerium  vaJidtim  is  only  partially  adapted  to  this  host.  In  the 
dissecting  work  only  5  dead  larva?  or  eggs  were  discovered,  but  many 
more  without  much  doubt  succumbed  to  the  defensive  reactions  of 
the  host.  In  the  42  caterpillars  dissected,  23  eggs  or  larva?  were 
found,  and  29  other  larva?  were  successful  in  passing  through  their 
larval  development,  making  a  total  of  only  52  parasites  that  came 
under  observation.  If  the  5  females  used  in  this  experiment  ovi- 
posited as  freely,  however,  as  those  in  the  preceding  experiments,  and 
there  is  no  reason  to  believe  otherwise,  some  100  to  200  eggs  or  even 
more  were  probably  laid.  Taking  100  as  a  conservative  estimate, 
and  with  due  allowance  for  the  destruction  wrought  by  the  dissec- 
tions, we  may  thus  figure  on  a  mortality  of  at  least  about  37  per 
cent.  The  cast  eggshells  were  almost  invariably  found  thickly  en- 
sheathed  with  amcebocytes,  and  the  function  of  the  latter  was  without 
doubt  the  same  as  in  the  case  of  the  brown-tail  moth  caterpillars, 
to  disintegrate  if  not  to  kill  the  young  larvae.    In  the  present  instance, 
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however,  a  few  of  the  larvae  were  able  to  withstand  the  action  of  the 
amoebocytes  and  reach  maturity.  This  immunity  of  the  few  is  of 
theoretical  interest,  as  it  would  furnish  a  basis  under  proper  condi- 
tions for  the  evolutionary  development  of  complete  host  relationship. 
It  is  not  difficult  to  conceive  that  this  parasite  in  the  course  of  not 
many  generations  might  adapt  itself  so  as  to  insure  a  minimum  mor- 
tality, and  thus  become  an  effective  enemy  of  the  tent  caterpillar. 

UMNERIUM    VALTOUM    AS    A    PARASITE    OF    NOTOIOPHUS    ANTIQUUS 

(LINNAEUS). 

One  of  the  most  interesting  of  the  experiments  was  started  May 
9,  1910,  with  the  rusty  vaporer  moth  (Notolophus  antiqutis  Linnaeus) 
as  the  host.  One  unfertilized  female  Limnerium  was  confined  with 
25  small,  third-stage  caterpillars.  The  female  remained  alive  for  12 
days  and  oviposited  freely  in  the  caterpillars. 

Dissection  work  was  commenced  on  June  17  and  was  continued  at  in- 
tervals until  June  30.  In  all,  10  caterpillars,  1  pupa,  and  7  moths  were 
dissected.  In  the  10  caterpillars,  a  total  of  40  eggs  and  eggshells  was 
found,  and  8  larvae  which  were  all  dead;  in  the  1  pupa,  1  eggshell 
was  found ;  and  in  the  7  moths,  a  total  of  16  dead  eggs  and  eggshells 
was  discovered,  making  a  total  of  57  eggs  laid  by  the  single  female 
in  only  18  of  the  hosts.  The  results  of  the  dissections  are  given  moro 
in  detail  in  Table  II. 

This  experiment  proved  conclusively  that  this  parasite  is  not  at  all 
adapted  to  live  at  the  expense  of  Notolophus.  The  larvae,  even  if  they 
were  able  to  hatch,  were  killed  by  the  host  soon  afterward,  and  at 
least  6  of  the  eggs  were  unable  to  hatch.  Two  other  eggs  were  found 
with  the  dead  larva  only  partially  out  of  the  shell.  The  larvae  in 
most  cases  were,  entirely  destroyed  by  the  host,  so  that  all  trace  of 
them  was  lost,  except  for  the  cast  eggshell,  yet  a  few  resisted  total 
disintegration  for  a  long  period.  The  body  tissues  of  the  latter, 
however,  were  broken  down,  so  that  nothing  was  left  but  the  integu- 
ment The  eggshells,  or  dead  eggs  with  the  embryo  inside,  resisted 
destruction,  on  the  other  hand,  to  a  remarkable  degree,  and  were 
found  practically  unharmed  for  a  month  or  even  longer  after  they 
were  laid,  not  only  in  the  body  cavity  of  the  caterpillar  and  pupa 
but  even  in  that  of  the  adult  moth,%and  invariably  well  incased  in 
a  sheath  of  amoebocytes.  The  eggshell  in  the  single  pupa  dissected 
was  found  adhering  to  the  ovarian  tubules  of  the  host;  in  the  case  of 
the  moths,  the  eggs  or  shells  were  found  many  times  just  beneath  the 
integument  of  the  abdomen,  or  among  the  ovarian  tubules.  One 
female  moth,  which  was  in  perfect  condition  and  in  no  way  incon- 
venienced, carried  6  of  these  eggshells. 
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Table  II. — Results  of  dissections  of  caterpillars  and  later  stages  of  Notolophv* 
antiquus  parasitized  by  Limnerium  validum. 


Date  of 
dissec- 
tion. 


May  17. 


Do.... 
May  30.. 

Do.... 
June  14.. 


Do.... 
June  15.. 

Do.... 
June  17.. 
June  18.. 
June  20.. 


Do. 
Do. 


Do.... 

June  30.. 

Do.... 


Do. 
Do. 


Stage  and  sex  of  host. 


Fourth-stage  caterpillar. 


....do 

Fifth-stage  caterpillar. . 

— do 

Sixth-stage  caterpillar. . 


Num- 
ber of 

SK 


Male  moth 

....do 

Female  pupa 

Sixth-stage  caterpillar. . 

Male  moth 

Fifth-stage  caterpillar . . 


.do., 
.do- 


Female  moth. 

....do 

do 


Male  moth 

Sixth-stage  caterpillar . 


Total. 


Number 
ofun- 

hatched 
eggs. 


57  1 


Num- 
ber of 

shells. 


13  1 


44 


Num- 
ber of 
larvae. 


Remarks. 


Embryos   not   noticed    within 


«&. 


No  trace  of  larvae. 

Larvae  much  broken  down. 

Larva  killed  before  complete 
eclosion. 

No  trace  of  larva. 

Egg  contained  dead  embryo. 

Shell  among  egg  tubes  of  host. 

Larva  broken  down.  Host  dead. 

No  trace  of  larva. 

Larva  killed  before  complete 
eclosion.    Host  dead. 

Host  dead,  not  parasitized. 

Larvae  broken  down;  killed  soon 
after  eclosion.    Host  dead. 

No  trace  of  larvae. 

Egg  contained  dead  embryo. 

Two  eggs  contained  dead  em- 
bryos. 

No  trace  of  larva. 

Larva  all  destroyed  except  skin. 


LIMNERIUM  VALIDUM  AS  A  PARASITE  OF  PORTHETRIA  DISPAR  (LINNAEUS). 

Two  experiments  were  undertaken  to  determine  whether  this 
species  of  Limnerium  can  parasitize  successfully  the  caterpillars  of 
the  gipsy  math  (Porthetria  dispar  Linnaeus).  Both  were,  unfortu- 
nately, unsatisfactory  in  that  the  caterpillars  were  subject  to  disease 
and  soon  died  in  confinement.  The  second  experiment  only  gave 
any  results  at  all,  and  was  started  June  10,  when  1  female  Limnerium, 
was  confined  with  20  caterpillars  in  the  third  and  fourth  stages^  col- 
lected at  Melrose  Highlands,  Mass. 

On  June  17  the  female  Limnerium  was  dead,  and  19  of  the  cater- 
pillars had  succumbed  to  disease.  These  dead  caterpillars  were  care- 
fully dissected,  and  in  4  of  them  were  found  18  eggs  of  Limnerium, 
occurring  2,  3,  5,  and  8  in  number,  respectively.  The  eggs  were  all 
unhatched,  the  embryos  undeveloped,  and  in  some  of  the  eggs  the 
contents  appeared  to  be  broken  down,  such  eggs  being  undoubtedly 
dead.  Whether  they  had  died  through  contact  with  dead  and  dis- 
eased tissues  of  the  caterpillars  or  had  been  killed  previously  by 
some  reaction  of  the  host  is  not  clear.  In  experiments  with  brown- 
tail  moth  caterpillars  earlier  in  the  season,  living  eggs  and  even 
larvae  were  found  within  dead  hosts ;  but  in  that  case  the  caterpillars 
had  not  died  from  disease,  but  were  killed  by  superparasitism. 

On  the  21st  of  June,  6  more  of  the  caterpillars  had  died.  They 
were  dissected,  and  in  one  5  eggs  of  Limnerium  were  found  still  un- 
hatched.   By  June  31  the  remaining  5  caterpillars  had  succumbed 


BIOLOGY  OF   LIMNEBIUM  VALIDUM. 


83 


to  disease,  and  the  experiment  was  closed  without  any  conclusive 
evidence  being  gained,  although  the  inference  may  be  drawn  that 
Limnerium  validum  is  not  adapted  to  the  gipsy  moth. 

EXPERIMENTS    WITH   OTHER    HOSTS. 

Several  experiments  were  also  started  with  caterpillars  of  the  com- 
mon tussock  moth  (Hemerocampa  leucostigma  Smith  and  Abbot) 
and  of  the  mourning-cloak  butter- 
fly (Euvanessa  antiopa  Linnaeus), 
but  for  various  reasons  they  furnish 
no  satisfactory  evidence  to  show 
whether  these  hosts  can  be  para- 
sitized successfully  by  Limnerium 
validum.  It  is  rather  unfortunate 
that  the  experiment  with  the 
Uemerocampa  did  not  give  any  fig.  3a.— Limnerium  validum:  Egg.  En- 
results  On   account   of   disease   prev-  larged  about  120  times.    (Original.) 

alent. among  the  caterpillars,  in  view  of  the  fact  that  this  species 
of  Limnerium  has  been  reared  by  Dr.  L.  O.  Howard  from  the  tussock 
moth  at  Washington,  D.  C.  In  Massachusetts,  however,  it  has  never 
been  surely  reared  from  this  host,  although  large  numbers  of  the 
tussock  moth  have  been  collected  in  various  parts  of  the  State  and 
carefully  studied  at  the  Gipsy  Moth  Parasite  Laboratory.  It  seems 
likely^  therefore,  that  the  Limnerium  varies  in  habits  in  different 
parts  of  the  country,  or  this  apparent  difference  in  host  relationship 

may  be  ascribable  merely  to 
changes  in  its  seasonal  his- 
tory brought  about  by  a 
colder  climate. 


NOTES  ON  DEVELOPMENT 
AND  ANATOMY  OF  THE 
LABVA. 

THE   EGG. 


Fig.  34. — Limnerium  validum:  Eclosion  of  larva. 
Enlarged  about  120  times.    (Original.) 


The  egg  (figs.  33,  34)  of 
Limnerium  validum  is  elon- 
gate kidney-shaped  or  subcylindrical  and  rather  convex  on  the  dorsal 
side,  slightly  concave  ventrally,  with  both  poles  bluntly  rounded. 
The  chorion  is  heavily  chitinized,  comparatively  thick  and  resistant, 
and  with  a  perfectly  smooth  surface.  Its  color  is  pale  brown,  or 
sometimes  nearly  white  in  the  case  of  freshly  deposited  eggs,  but  not 
always,  as  fully  colored  eggs  may  be  found  in  the  oviducts  of  dis- 
sected females.  In  size  the  egg  is  about  0.35  to  0.41  mm.  long  and 
0.13  to  0.14  mm.  in  transverse  diameter. 
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Adult  females  freshly  issued  from  cocoons  were  dissected  on  several 
occasions,  and  fully  developed  eggs  to  the  number  of  15  to  20  were 
found  in  the  oviducts  ready  for  oviposition.  The  female  of  this 
species  therefore  may  perpetuate  its  kind  almost  immediately  after 
its  eclosion  from  the  cocoon  (fig.  32).  It  may  also  be  parthenogenetic 
at  times,  as  eggs  that  were  laid  by  unfertilized  females  in  the  pre- 
ceding experiments  hatched  freely.  Not  enough  evidence  was  gained 
to  state  positively  whether  unfertilized  eggs  always  produce  males, 
but  this  is  probably  true. 

THE    FIRST-STAGE   LARVA. 
DESCRIPTION  OF  THE  NEWLY   HATCHED  LARVA. 

The  first  stage  of  the  larva  of  Limnerium  is  characterized  by  13 
segments,  including  the  comparatively  heavily  chitinized  head,  and 
a  long  tapering  ventral  appendage  of  the  last  body  segment.     In  the 

case  of  newly  hatched  larvae 
(fig.  35)  the  head  is  about 
one-half  as  long  as  the  body, 
excluding  the  tail  appendage, 
and  is  bent  to  the  axis  of  the 
body  at  an  angle  of  about 
45°.  Its  dorsal  margin  is 
strongly  curved,  especially 
anteriorly;  the  ventral  mar- 
gin is  much  shorter  and  only 
slightly  curved.     The  integu- 

Fia.SS.-lAmneriumvoHdum:  Wrst-sta**  larva,      ment    of    the    head    is    ™ther 
newly  hatched.      Enlarged   about   120   times,      heavily      chitinized      and      is 

slightly  pigmented  with 
brown.  It  has  a  slight  ridge  on  each  side  running  backward  from 
the  insertion  of  the  mandibles,  and  separating  the  gula  from  the 
cheeks.  The  gula  seems  to  be  but  slightly  hollowed  out  and  is  as 
heavily  armored  as  the  rest  of  the  head. 

The  mouthparts  (fig.  37)  consist  of  prominent,  curved  and  sharply 
pointed  mandibles,  crossing  each  other  at  the  tips,  and  projecting 
somewhat  downward  into  the  large  mouth  cavity.  The  aperture 
of  the  mouth  is  surrounded  by  a  raised,  chitinized,  circular  rim,  about 
0.037  mm.  in  diameter,  and  with  a  broad  inner  margin.  The  poster- 
ior inner  margin  is  a  heavily  chitinized  plate,  with  two  prominent 
teeth  separated  by  an  angular  median  indentation. 

The  body  in  the  thoracic  region  is  nearly  as  broad  as  the  head 
but  rapidly  tapers  posteriorly.  The  thin,  delicate,  transparent  in- 
tegument is  thrown  into  folds  on  the  dorsum  and  venter,  but  appar- 
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ently  not  on  the  sides.  Each  fold  on  the  venter  represents  a  body 
segment,  though  some  may  be  more  or  less  double;  the  folds  on  the 
dorsum,  however,  are  plainly  double,  as  two  occur  on  each  segment. 
The  body  is  thus  found  to  be  12-segmented,  excluding  the  tail 
appendage  which  is  plainly  a  ventral  outgrowth  of  the  last  segment. 

The  appendage  itself  sometimes  appears  to  be  distinctly  ringed, 
due  undoubtedly  to  the  folding  of  the  integument  It  is  slender, 
tapering,  and  about  four-fifths  as  long  as  the  body.  During  em- 
bryonic development  it  is  bent  sharply  forward  and  appressed  to  the 
venter;  after  eclosion  it  is  bent  to  the  axis  of  the  body  for  a  short 
period  at  an  angle  of  about  90°,  though  later  in  life  it  extends 
straight  backward.  Its  color  and  that  of  the  body  is  transparent 
whitish. 

The  total  length  of  the  newly  hatched  larva  is  about  0.64  mm.; 
without  tail,  only  0.41  mm. ;  the  width  of  the  head  is  0.11  mm.  and 
that  of  the  thorax  0.10  mm. 

FUNCTION   OF  THE  TAIL  APPENDAGE. 

In  case  of  larvae  observed  immediately  after  hatching,  the  tracheal 
system  could  be  made  out  easily,  and  was  filled  with  air  without 
doubt,  though 
necessarily  of 
the  closed  or 
apneustic 
type.  Only 
one  fine  trach- 

eal    branch     ^IG*  ****■ — Limnerium  validum:  First-stage  larva  of  large  size,  show- 
...         ,.  ing  silk  glands  and  nervous  system.    Enlarged  50  times.    (Original.) 

could  be  dis- 
tinguished in  the  tail,  and  it  was  clearly  not  important  enough  to 
indicate  that  the  tail  is  a  tracheal  gill.  The  function  of  the  tail, 
however,  is  probably  respiratory,  and  the  organ  might  properly  be 
termed  a  blood  gill.  There  is  nothing  in  its  structure  to  contradict 
this  view,  as  it  is  a  simple,  hollow  tube  lined  with  tiypodermal  cells, 
and  undoubtedly  filled  with  blood  a  greater  part  of  the  time.  Since 
the  larva  lies  free  in  the  body  cavity  of  the  host  it  is  constantly 
bathed  in  blood  and  lymph  fluids,  from  which  the  oxygen  of  its  own 
blood  must  be  derived  through  the  delicate  integument  of  the  tail, 
or  other  parts  of  the  body,  especially  while  still  small. 

APPEARANCE  OF   OLDER   LARV.E. 

The  larva  makes  its  escape  from  the  egg  by  bursting  open  the  cho- 
rion irregularly  at  the  anterior  pole  (fig.  34),  possibly  with  the  aid 
of  the  mandibles.  After  hatching  it  develops  rapidly  if  located  in  a 
suitable  host,  and  molts  for  the  first  time  in  probably  about  7  to  10 
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days.  Before  molting  it  attains  a  length  of  nearly  if  not  quite  2 
mm.,  for  some  larvae  were  found,  evidently  nearly  full-sized,  about 
1.7  mm.  long.  It  now  differs  considerably  in  appearance  from  newly 
hatched  larva?,  as  a  comparison  of  figures  35  and  36  will  indicate. 
The  head,  being  heavily  chitinized,  has  remained  the  same  size,  but 
the  body  has  grown  until  it  is  about  five  times  as  long  as  the  head 
instead  of  only  twice  as  long,  as  at  first.  The  tail  has  also  increased 
in  size,  but  not  proportionately  to  the  growth  of  the  body.  Because 
of  this  rapid  growth  the  folds  of  the  integument  so  noticeable  in 
newly  hatched  larva?  have  largely  disappeared,  but  are  still  discern- 
ible as  slight  creases,  and  afford  the  only  means  whereby  the  seg- 
ments of  the  body  may  be  distinguished. 

NOTTS  ON  THE  ANATOMY  OF  THE  LARVA. 

The  development  of  the  viscera  as  made  out  in  stained  and  mounted 

specimens  is  not  without  interest.     Toward  the  end  of  the  first  instar 

the  sericteries  become  the  most  conspicuous  organs 

in  the  body,  thus  forecasting  the  prime  importance 

of  the  cocoon-spinning  habit  as  a  protection  during 

the  pupal  period.      There  is  a  pair  of  these  silk 

glands  which  seem  to  start  blindly  in  the  first  body 

segment  and  extend  backward  after  branching  once 

to  the  eleventh  or  twelfth  segment.      In  reality, 

however,   they    are   connected    anteriorly    with    a 

minute  tube  which  runs   forward  to  the  mouth. 

pig.  37.— Limnerium     The  glands  themselves  are  also  tubular  and  com- 

raiuium:    Mouth-     ,)0seci  0f  comparatively  enormous  cells,  with  large 

parts  of  Orst  stage       J  .       J  J  '  ° 

larva.        Enlarged       oval  nuclei. 

about  250  times.  The  proctoda?um  is  also  conspicuous  and  extends 
forward  only  to  the  anterior  end  of  the  twelfth 
body  segment-.  It  is  a  thick-walled,  ovoid  organ,  and  although  con- 
tiguous with  the  posterior  end  of  the  niesenteron,  it  does  not  com- 
municate therewith.  At  the  anterior  end  it  gives  rise  to  four  large 
Malpighian  tubules  which  extend  forward  into  the  ninth  or  even  the 
eighth  segment.  The  anus  appears  as  a  distinct  opening  at  the  end 
of  the  twelfth  segment  on  the  dorsal  side,  thus  proving  that  the  tail 
is  a  ventral  outgrowth  of  the  last  segment.  As  the  anus  is  distinctly 
open,  there  is  no  reason  why  the  secretions  of  the  Malpighian  tubules 
may  not  be  passed  off  into  the  blood  of  the  host. 

The  brain  toward  the  end  of  the  first  instar  is  crowded  partly  out 
of  the  head  and  becomes  a  conspicuous  organ  of  the  first  body  seg- 
ment. The  same  phenomenon  takes  place  in  regard  to  the  infraoe- 
sophageal  ganglion.  Twelve  ventral  ganglia  may  be  distinguished, 
of  which  the  first  5  are  closely  united  to  each  other  and  to  the  infraoe- 
sophageal  ganglion,  the  following  5  being  separated  by  commissures, 
but  the  last  2  are  also  conjoined. 
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THE  SECOND-STAGE  LARVA. 

The  larva  after  the  first  molt  differs  conspicuously  from  the  first- 
stage  larva  in  respect  to  the  soft,  unarmored  head,  and  the  much 
shorter  tail  appendage  (fig.  38).  The  mouth  and  its  parts  are  also 
considerably  changed. 

The  head  is  still  large  and  prominent  and  has  much  the  same  gen- 
eral shape  as  in  the  first  stage,  although  considerably  shorter.    Its 


Fig.  38. — Limnerium  validum:  Second-stage  larva.     Enlarged  about  30  times.     (Original.) 

integument  is  soft  and  pliable  like  that  of  the  body.  The  mouth- 
parts  (fig.  39)  consist  of  a  slightly  bilobed,  simple  labium,  and  two 
strong,  curved  mandibles,  which  project  downward  into  the  large 
funnel-shaped  mouth  cavity.  The  body  is  distinctly  cylindrical  and 
tapers  but  little  behind.  Twelve  segments  in  the  body  may  be  easily 
distinguished,  the  last  one  of  which  is  prolonged  ventrally  into  a 
short,  conical  tail  appendage. 

Only  a  few  larvae  in  this  stage  were  found,  and  ^ 

they  were  all  about  2.2  mm.  long.    The  duration     / 
of  this  stage  is  probably  short,  perhaps  not  more 
than  from  5  to  7  days. 

THE   THIRD-STAGE   LARVA.  FlG     39  _  Limnerium 

DESCRIPTION    OF   THE   FULL-GROWN    LARVA.  validum :    MouthpartS 

of  second-stage  larva. 

When  the  larva  has  obtained  its  full  size  and  f^***^^  10° 
leaves  the  host  it  is  from  9  to  10  mm.  long,  and 
pinkish  white  in  color.  It  is  like  the  usual  hymenopterous  type  of 
larva  (fig.  40),  and  the  body  is  rather  deeply  .twelve-segmented. 
The  head  is  comparatively  small  and  inconspicuous,  and  the  tail 
appendage,  so  characteristic  of  the  first  stage  and  still  persistent  in 
the  second  stage,  is  now  entirely  lacking. 

The  mouth  parts  (fig.  41)  are  decidedly  different  from  those  in  the 
preceding  stages.  They  consist  of  strong  mandibles,  supported  by 
two  short,  longitudinal,  heavily  chitinized  ridges,  and  two  long, 
transverse  ridges  that  extend  nearly  to  the  lateral  margins  of  the 
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head.  Below  the  mandibles  is  a  more  or  less  circular  labium  with 
heavily  chitinized  margins,  supported  by  two  short  transverse  ridges. 
The  mouth  opening  is  small  and  hardly  distinguishable,  but  prob- 
ably lies  directly  beneath  the  tips  of  the  mandibles,  toward  which 


Fig.  40. — IAmnerium  validum:  Third-stage  larva.     Enlarged  about  8  times.     (Original.) 

point  there  is  a  gentle  declivity.  Just  in  front  of  the  deeply  con- 
cave, .anterior  end  of  the  labium,  in  fact  at  the  bottom  of  this  con- 
cavity, is  located  the  external  opening  of  the  sericteries.  Above  the 
mandibles  are  two  large,  circular,  slightly  pigmented  spots,  which 

undoubtedly  mark  the  place 
where  the  compound  eyes 
of  the  adult  are  beginning 
to  develop. 

FEEDING    HABITS   OF   THE   IMPRIS- 
ONED  LARVA. 

With  a  clear  understand- 
ing of  the  mouth  structures 
in  the  three  stages,  we  may 
briefly  consider  the  feeding 
habits  of  the  imprisoned 
larva.  The  old  accepted 
theory  up  to  the  time  of 
Ratzeburg  was  that  in- 
ternal parasitic  larvae  feed 
upon  the  fat-body  of  the 
host.  Ratzeburg  (1844), 
however,  was  forced  to  replace  this  theory  with  one  that  is  prob- 
ably more  nearly  correct.  He  concluded  that  such  larv»  feed 
upon  the  lymph  and  blood  of  the  host  rather  than  upon  any  of 
the  solid  tissues.  This  view  seems  especially  applicable  to  the  feed- 
ing habits  of  Apanteles  and  related  genera,  which  often  leave  the 
host  in  a  living  though  comatose  condition,  but  as  the  mandibles  are 


Pig.  41. — Limnerium  validum:  Anterior  view  of 
head  of  third-stage  larva,  showing  mouthparts. 
Enlarged  about  60  times.     (Original.) 
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well  developed  in  all  three  larval  stages  in  the  case  of  Limnerium, 
we  hesitate  to  apply  it  in  entirety  to  this  species.  We  do  not  believe, 
however,  that  the  larvae  of  Limnerium  while  small  actively  attack 
and  devour  any  of  the  solid  tissues  of  the  host  including  the  fat- 
bodies,  but  rather  institute  pathological  changes  whereby  these  tis- 
sues become  available  for  food.  The  first  tissues  to  be  broken  down 
are  the  fat-bodies,  whereas  the  vital  organs,  including  the  digestive 
tube,  resist  dissolution  until  the  last.  The  very  apparent,  early  dis- 
appearance of  the  fat -body  in  parasitized  caterpillars  probably  ac- 
counts for  the  old  theory  that  the  parasite  consumes  it  directly.  The 
parasite  certainly  does  consume  the  fat-body,  but  only  after  it  has 
been  broken  down.  We  have  often  noticed  this  condition  of  the  fat- 
body  in  apparently  healthy  caterpillars  that  harbored  the  early  stage 
of  almost  any  hymenopterous  parasite.  In  such  cases  the  fat-bodies 
were  broken  down  more  or  less  completely  into  their  component 
parts,  and  the  blood  of  the  host  was  filled  with  the  perfectly  globular 
fat  cells  of  varying  sizes,  and  sometimes  of  a  truly  enormous  size  for 
individual  cells.  These  small,  solid  particles,  we  believe,  are  as 
readily  eaten  by  the  larvae  of  Limnerium,  at  least,  as  the  fluid  medium 
in  which  they  float  about  within  the  body  of  the  host.  The  mouth- 
parts  in  the  first  and  second  stages  of  Limnerium  are  admirably 
adapted  for  this  purpose,  being  in  fact  a  sucking  apparatus,  with 
strong,  pointed  mandibles,  so  placed  as  to  aid  in  swallowing  small, 
solid  particles.  In  the  third  stage  the  mouthparts  are  still  essen- 
tially sucking,  but  as  the  mouth  opening  is  surrounded  by  chitinized, 
supporting  or  possibly  rasping  ridges,  there  is  some  ground  for  be- 
lieving that  even  solid  tissues  may  now  be  taken  in,  even  before  they 
have  been  wholly  disintegrated.  When  the  parasite  reaches  this 
stage,  the  host  has  become  somewhat  weakened,  its  fat-body  having 
been  almost  entirely,  and  its  body  fluids  greatly,  depleted.  Unlike 
the  condition  produced  by  some  larvae  of  tachinids  at  this  stage  in 
their  development,  the  remaining  tissues  never  dissolve  into  a  putrid 
or  semiputrid  mass,  but  at  all  events  remain  clear  and  wholesome. 
To  just  what  extent  the  tissues  are  broken  down  before  being  con- 
sumed has  not  been  definitely  determined,  but  we  believe  usually  to 
a  semiliquid  condition  in  the  case  of  Limnerium.  A  caterpillar  for- 
saken by  a  larva  of  the  Limnerium  was  closely  examined,  and  a 
small  amount  of  tissue  was  found  at  the  posterior  end  of  its  body. 
This  tissue  was  probably  the  remains  of  the  muscles  of  that  region, 
and  appeared  to  be  of  a  mucilaginous  consistency. 

RESPIRATION  OF  THE  LARVA  IN  THE  THIRD  STAGE. 

The  shortening  of  the  tail  appendage  in  the  second  stage  and  its 
entire  disappearance  in  the  third  stage  must  necessitate  a  gradual 
change  in  the  respiratory  habit  of  the  larva,  if,  indeed,  the  tail  is  a 
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truly  respiratory  organ,  as  we  think  it  must  be.  This  change  is  per- 
haps correlated  with  the  more  ravenous  appetite  of  the  parasite  in 
the  last  two  stages  of  its  larval  life,  and  also  with  the  gradual  dis- 
appearance of  the  blood  and  lymph  of  the  host.  With  the  disappear- 
ance of  the  fluids  of  the  host,  the  tail  as  a  blood  gill  must  neces- 
sarily become  useless,  as  it  is  fitted  for  life  in  a  fluid  medium  only. 
Nor  does  it  seem  possible,  for  much  the  same  reason,  that  the  larva's 
whole  supply  of  oxygen  is  gained  by  osmosis  through  the  integument 
of  the  body  itself,  for  as  the  larva  grows  older  the  integument  be- 
comes thicker  and  tougher,  especially  in  the  last  stage.  The  only 
alternative  left  is  to  consider  that  the  oxygen  is  derived  from  the 
comparatively  enormous  amount  of  food  taken  in  during  this  period, 
and  that  it  is  absorbed  by  the  blood  of  the  larva  through  the  walls 
of  its  digestive  tube.  In  other  words,  if  the  larva  stopped  feeding  it 
would  not  only  starve  but  also  suffocate.  Toward  the  end  of  the  third 
stage,  however,  when  the  host  is  nearly  or  possibly  not  entirely 
consumed  the  stigmata  become  open,  and  the  larva  is  able  to  breathe 
air  directly,  as  it  certainly  does  after  leaving  the  host  to  spin  its 
cocoon. 

THE  COCOON. 

The  cocoon  has  been  aptly  described  by  Dr.  L.  O.  Howard  (1897) 
in  his  bulletin  on  the  parasites  of  the  white-marked  tussock  moth,  and 
we  take  the  liberty  of  transcribing  his  words  here :  "  The  cocoon  is 
rather  long  ellipsoidal,  averaging  7.5  mm.  in  length  by  2.8  mm.  in 
greatest  diameter.  It  is  composed  of  two  distinct  coverings,  the  outer 
one  of  weak,  close-spun,  crinkly,  gray,  or  grayish-brown  silk,  readily 
peeling  off  in  a  sheet,  and  the  inner  one  close,  tough,  parchmentlike, 
dark  brown  in  color,  with  golden  reflections,  of  the  type  common 
among  the  Ophioninae." 

RESULTS   OF   THE   DISSECTIONS    OF   HYPHANTRIA   DURING    THE 

FALL   OF    1910. 

During  the  late  summer  and  the  fall  of  1910  a  large  series  of  col- 
lections of  the  fall  webworm  (Hypkantria  cunea  Drury)  was  brought 
together  at  the  Gipsy  Moth  Parasite  Laboratory,  and  an  extensive 
study  made  of  its  parasites  by  means  of  dissection  and  rearing  work. 
Most  of  the  work  was  conducted  by  Mr.  J.  D.  Tothill,  who  kindly 
turned  over  to  the  writer,  together  with  his  notes,  the  series  of  larvae 
of  Limnerium  that  were  found  during  the  course  of  the  dissections. 
Inasmuch  as  another  species  of  Limnerium  is  found  attacking  the 
fall  webworm  in  Massachusetts  rather  abundantly,  the  collection  of 
larvae  may  have  included  L.  pUosulum  as  well  as  validum,  but  the 
most  careful  scrutiny  of  the  larvae,  all  of  which  were  mounted  in 
balsam  and  in  the  first  stage,  failed  to  reveal  any  characters  to  sepa- 
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rate  the  series  into  the  two  species,  so  that  some  doubt  remains 
whether  L.  pUosulum  was  actually  represented. 

The  two  most  important  lots  of  the  larvae  were  obtained  respec- 
tively on  August  18,  from  third-stage  hosts  collected  the  day  pre- 
viously at  Reading  Highlands,  Mass.,  and  on  September  6  to  9,  from 
mostly  sixth-stage  hosts  collected  near  the  laboratory  at  Melrose 
Highlands.  The  former  lot  may  have  been  L.  pilosuZum,  as  this 
species  spins  its  cocoon  inside  of  the  skin  of  small  hosts  and  issues 
therefrom  throughout  the  month  of  September.  The  latter  lot  of 
larvae  seems  to  have  been  L.  validum  without  any  doubt,  as  they  were 
in  the  first  stage  when  L.  pUosulum  was  already  beginning  to  issue 
as  imagos,  and  inasmuch  as  they  were  found  in  rather  large  sixth- 
stage  hosts.  It  seems  reasonable  to  conclude,  therefore,  that  the  first- 
stage  larvae  of  these  two  species  are  practically  identical  in  structure 
and  appearance. 

The  disposition  of  the  larvae  in  their  natural  host  is  not  without 
interest.  According  to  Mr.  Tothill's  notes,  they  were  found  free 
in  the  body  cavity,  between  the  walls  of  the  body  and  the  alimentary 
canal,  either  inferior  or  superior  to  the  latter.  No  indication  of 
amoebocytosis  was  encountered  during  the  course  of  the  dissections. 

GENERAL  SUMMARY. 

Limnerium  validum  (Cresson),  a  common  parasite  of  the  fall  web- 
worm  (Hyphantria  cunea  Drury),  readily  attacks  the  caterpillars 
of  the  brown-tail  moth,  gipsy  moth,  and  rusty  vaporer  moths,  and 
also  the  tent  caterpillar,  when  placed  in  confinement  with  these 
hosts,  but  is  able  to  complete  its  transformations  in  the  last  species 
only  and  even  then  in  but  a  small  percentage  of  cases.  Its  larvae 
seem  to  be  totally  unadapted  for  life  in  the  caterpillars  of  the  three 
former  species,  and  fail  to  survive  the  protective  reactions  of  the 
host,  which  are  visibly  manifested  by  an  accumulation  of  active 
blood  cells  or  amcebocytes  around  the  larvae,  the  cast  eggshells,  and 
even  the  eggs  themselves.  The  amcebocytes  presumably  attack  the 
living  eggs  and  larvae,  or  at  least  ultimately  efface  the  latter  entirely. 
The  same  reaction  takes  place  in  the  case  of  the  tent  caterpillar, 
but  a  few  of  the  larvae  are  able  to  complete  their  transformations. 
Adaptation  here  is  partially  in  evidence,  and  may  be  due  to  larval 
secretions  which  ward  off  the  protective  reactions  of  the  host. 

The  egg  of  Limnerium  has  a  thick,  chitinized  chorion,  which  re- 
sists decomposition  in  the  body  fluids  of  the  host  to  a  remarkable 
degree.  The  first-stage  larva  is  characterized  by  a  long,  tapering 
tail  appendage,  evidently  adapted  for  a  respiratory  function  and 
acting  as  a  blood  gill.  The  second-stage  larva  has  a  much  shorter 
appendage,  and  the  third-stage  larva  has  none,  so  that  respiration 
very  likely  occurs  through  the  walls  of  the  digestive  tube,  oxygen 
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being  absorbed  from  the  constantly  ingested  supply  of  fresh  tissues 
of  the  host. 

The  larva  while  still  small  assumes  a  more  or  less  definite  position 
in  the  body  cavity  of  the  host,  and  generally  lies  toward  the  poste- 
rior half  of  the  body,  either  above  or  below  the  digestive  tract  and 
with  its  head  directed  caudad  in  respect  to  the  host.  During  its 
whole  life  the  larva  feeds  on  blood  and  lymph  and  on  small  solid 
particles  which  result  from  the  disintegration  of  the  host's  tissues, 
probably  pathologically  induced  by  some  larval  secretion.  There 
is  no  evidence  to  show  that  such  definite  organs  of  the  host  as  the 
digestive  tube  and  muscular  tissue  can  be  consumed  by  the  larva 
unless  they  are  broken  down,  inasmuch  as  the  mouthparts  of  the 
larva  throughout  life  are  essentially  sucking. 

Under  artificial  conditions  the  minimum  time  needed  for  the  de- 
velopment of  the  insect  from  the  egg  to  the  adult  was  found  to  be 
about  50  days,  but  the  maximum  time  may  be  extended  many  months. 
Under  natural  conditions  in  the  Northern  States  as  a  parasite  of 
Hyphantria,  the  females  are  probably  active  in  parasitizing  the  cater- 
pillars throughout  the  month  of  August  and  the  first  part  of  Sep- 
tember. The  larvae  Issue  from  the  caterpillars  and  spin  their  cocoons 
during  September  and  the  first  part  of  October,  but  the  cocoons 
always  overwinter,  and  the  adults  emerge  the  following  summer. 
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technical  papers  on  insects,  other  than  the  scolytid  beetles,  as  are 
either  injurious  or  beneficial  and  of  more  or  less  importance  in  their 
relation  to  American  forests.  These  papers  are  based  largely,  if  not 
entirely,  on  original  observations  and  investigations,  supplemented 
by  material  in  the  United  States  National  Museum,  and  serve  as  a 
necessary  basis  for  the  nontechnical  papers  on  the  same  insects. 
As  they  are  intended  to  be  of  service  especially  to  the  economic 
entomologists  and  to  the  student  of  forest  entomology,  they  are,  as 
&  rule,  presented  in  a  somewhat  less  formal  style  than  if  intended  for 
the  systematist  only. 

A.  D.  H. 


CONTENTS. 

Page. 
Contributions  toward  a  Monograph  op  the  Bark- Weevils  op  the  Genus 

P188ODE8 A.D.  Hopkins. .  1 

Introductory 1 

Historical  references 2 

Copy  of  original  description  of  the  genus 3 

Translation  of  original  description ' 3 

List  of  species  of  Piasodes  described  previous  to  1909,  with  recorded 

distribution  and  host  trees 6 

Taxonomy '. 8 

Characters  used  by  different  authors g 8 

Subordinal  and  family  characters 8 

Tribal  and  subfamily  characters 8 

Revisional  notes 9 

Generic  characters 9 

Subordinal  and  family  characters 9 

Abdominal  segments 9 

Revised  classification 10 

Subordinal  to  subfamily  characters 11 

Generic  characters 11 

Anatomical  details  of  the  adult 12 

The  head 12 

The  thorax 17 

The  prothorax 18 

The  mesothorax 18 

The  metathorax 20 

The  abdomen 20 

The  wings 21 

Internal  anatomy 22 

Secondary  sexual  characters 22 

The  eggs 23 

The  larva 23 

The  pupa 25 

Host  trees 26 

General  habits 26 

General  life  history 27 

General  distribution 27 

The  North  American  species  of  Pissodes 27 

Natural  classification  of  the  species 27 

Statistical  taxonomy 28 

Morphological  and  physiological  characters  and  characteristics..  30 

Key  to  the  species 30 

Synopsis  of  adult  characters,  with  descriptions  of  new  species 32 

Synopsis  of  primary  sexual  characters 37 

Synopsis  of  secondary  sexual  characters 37 

Synopsis  of  pupal  characters 38 

v 


VI  MISCELLANEOUS   FOREST   INSECTS. 

Contributions  toward  a  Monograph  op  the  Bark-Weevils  op  the  Genus 
PissoDES — Continued. 

The  North  American  species  of  Pissodes — Continued.  Page. 

Synopsis  of  larval  characters 39 

Table  of  distribution 40 

Table  showing  relation  of  species  to  host  trees 41 

Table  of  host  trees 42 

Characters  common  to  the  species  of  the  genus 43 

Characters  common  to  the  species  of  the  major  and  minor  divisions 43 

Division  1 43 

Subdivision  A 44 

Section  al 44 

Subsection  bl 44 

\.  Pissodes  similis 44 

2.  Pissodes  utahensis 45 

3.  Pissodes  barbed 45 

Subsection  b2 \ 46 

4.  Pissodes  sitchensis 47 

5.  Pissodes  engehivanni 47 

6.  Pissodes  strobi 48 

7.  Pissodes  approximatus 49 

8.  Pissodes  schwarzi 50 

9.  Pissodes  canadensis 51 

10.  Pissodes  nemorenxis 51 

11.  Pissodes  deodars? 52 

12.  Pissodes  californicus 53 

13.  Pissodes  yosemite 53 

14.  Pissodes  webbi 54 

Section  a2 55 

Subsections  b3  and  b4 55 

15.  Pissodes  radiatae 55 

16.  Pissodes  fasciatus 56 

Subdivision  B 56 

Section  a3 57 

17.  Pissodes  costatus 57 

Section  a4 58 

Subsection  b5 59 

18.  Pissodes  fiskei 59 

19.  Pissodes  nigrae 59 

20.  Pissodes  puncticollis 60 

21 .  Pissodes  murrayanx 60 

22.  Pissodes  coloradensis „ 60 

23.  Pissodes  alascensis 61 

24.  Pissodes  rotundatus 61 

Subsection  b6 62 

25.  Pissodes  burkei 62 

26.  Pissodes  piperi 62 

27.  Pissodes  dubius 63 

28.  Pissodes  fraseri 63 

Di v ision  II 64 

29.  Pissodes  affinis 64 

30.  Pissodes  curriei *  65 

List  of  described  species  of  Pissodes 65 

Bibliography 66 


CONTENTS.  VII 

Page. 
The  Genotypes  op  the  Sawflies  and  Woodwasps,  or  the  Super?  amily 

Tenthredinoidea S.  A.  Rohwer. .  69 

Introduction 69 

An  alphabetical  catalogue  o!  the  generic  names  used  in  the  Ten  thredinoidea, 

with  their  type  species 69 

The  designation  of  the  type  species  of  genera 69 

Rules  of  zoological  nomenclature  for  the  designation  of  type  species. .  71 

Catalogue 72 

An  index  to  the  genotypes 92 

Synonymy  of  certain  genera 98 

The  work  of  William  H .  Ashmead  on  the  Tenthredinoidea 102 

An  alphabetical  list  of  the  genera  of  Tenthredinoidea  described  by 

William  H.  Ashmead,  with  the  determined  synonymy 103 

Bibliography  of  the  more  important  writings  of  William  H.  Ashmead 

on  Tenthredinoidea 104 

Description  of  the  genera  and  species 104 

A    REVI8ION  OP  THE  POWDER-POST  BEETLES  OF  THE  FAMILY  LYCTIDiE  OP  THE 

United  States  and  Europe E.  J.  Kraus  and  A.  D.  Hopkins. .  Ill 

Introduction Ill 

History 112 

The  principal  characters  of  the  family  Lyctidse 114 

Synopsis  of  genera 115 

Revisional  notes 115 

Synopsis  of  species  of  the  genus  Lyctus 116 

Systematic  notes 121 

Genus  Lyctus  Fabricius ; 121 

Lyctus  impressus  Comolli 121 

Lyctus  punciatus  (Le  Conte) 121 

Lyctus  californicus  Casey 121 

Lyctus  parallelopipedus  (Melsheimer) 121 

Lyctus  curtulus  Casey 122 

Lyctus  politics  n.  sp 122 

Lyctus  brunneus  (Stephens) 123 

Lyctus  pubescens  Panzer 123 

Lyctus  opaculus  Le  Conte '..  123 

Lyctus  suturalis  Faldermann • 124 

Lyctus  cavicollis  Le  Conte 124 

Lyctus  planicollis  Le  Conte 124 

Lyctus  parvulus  Casey 125 

Lyctus  linearis  (Goeze) 125 

Genus  Lyctoxylon  Reitter 126 

Lyctoxylon  japonum  Reitter 126 

Genus  Minthea  Pascoe 126 

Minthea  rugicollis  (Walker) 127 

Minthea  stichothrix  (Reitter) 127 

^Bibliography 128 

Appendix .    Notes  on  habits  and  distribution ,  with  list  of  described  species .  130 

Habits 130 

Distribution 132 

The  Lyctidse  represented  in  the  collections  examined  by  Kraus  and 

Hopkins  (classification  according  to  Kraus) 136 

List  of  described  species,  with  synonymy  according  to  the  literature 

and  recent  studies  by  the  authors 137 


VI  MISCELLANEOUS   FOREST  INSECTS. 

Contributions  toward  a  Monograph  of  the  Bark-Weevils  of  the  Genus 
PissoDES — Continued . 

The  North  American  species  of  Pissodes — Continued.  Pago. 

Synopsis  of  larval  characters 39 

Table  of  distribution 40 

Table  showing  relation  of  species  to  host  tree3 41 

Table  of  host  trees 42 

Characters  common  to  the  species  of  the  genus 43 

Characters  common  to  the  species  of  the  major  and  minor  divisions 43 

Division  1 43 

Subdivision  A 44 

Section  al 44 

Subsection  bl 44 

*1.  Pissodes  similis 44 

2.  Pissodes  utahensis 46 

3.  Pissodes  barberi 45 

Subsection  b2 \ 46 

4.  Pissodes  siichensis 47 

5.  Pissodes  engelmanni 47 

6.  Pissodes  strobi 48 

7.  Pissodes  approiimatus 49 

8.  Pissodes  schwarzi 50 

9.  Pissodes  canadensis 51 

10.  Pissodes  nemorensis 51 

11.  Pissodes  deodars* 52 

12.  Pissodes  californicus 53 

13.  Pissodes  yosemite 53 

14.  Pissodes  webbi 54 

Section  a2 55 

Subsections  b3  and  b4 55 

15.  Pissodes  radiatae 55 

16.  Pissodes  fasciatus 56 

Subdivision  B 56 

Section  a3 57 

17.  Pissodes  costatus 57 

Section  a4 58 

Subsection  b5 59 

18.  Pissodes  fiskei 59 

19.  Pissodes  nigral 59 

20.  Pissodes  puncticollis 60 

21 .  Pissodes  murrayonx 60 

22.  Pissodes  coloradensis , 60 

23.  Pissodes  alascensis 61 

24.  Pissodes  rotundatus 61 

Subsection  b6 62 

25.  Pissodes  burkei 62 

26.  Pissodes  piperi 62 

27.  Pissodes  dubius 63 

28.  Pissodes  fraseri 63 

Division  II 64 

29.  Pissodes  affinis 64 

30.  Pissodes  curriei *  65 

List  of  described  species  of  Pissodes 65 

Bibliography 66 


CONTENTS.  VII 

Page. 
The  Genotypes  op  the  Sawflibs  and  Woodwasps,  or  the  Superpamily 

Tenthredinoidea S.  A.  Rohwer..  69 

Introduction 69 

An  alphabetical  catalogue  of  the  generic  names  used  in  the  Tenthredinoidea, 

with  their  type  species 69 

The  designation  of  the  type  species  of  genera 69 

Rules  of  zoological  nomenclature  for  the  designation  of  type  species. .  71 

Catalogue 72 

An  index  to  the  genotypes 92 

Synonymy  of  certain  genera 98 

The  work  of  William  H.  Ashmead  on  the  Tenthredinoidea 102 

An  alphabetical  list  of  the  genera  of  Tenthredinoidea  described  by 

William  H.  Ashmead,  with  the  determined  synonymy 103 

Bibliography  of  the  more  important  writings  of  William  H.  Ashmead 

on  Tenthredinoidea 104 

Description  of  the  genera  and  species 104 

A  Revision  op  the  Powder-Post  Beetles  op  the  Family  LYCTiDiE  op  the 

United  States  and  Europe E.  J.  Kraus  and  A.  D.  Hopkins. .  Ill 

Introduction Ill 

History 112 

The  principal  characters  of  the  family  Lyctidse 114 

Synopsis  of  genera 115 

Revisional  notes 115 

Synopsis  of  species  of  the  genus  Lyctus 116 

Systematic  notes 121 

Genus  Lyctus  Fabricius .' 121 

Lyctus  impressus  Comolli 121 

Lyctus  punctatus  (Le  Conte) 121 

Lyctus  californicus  Casey 121 

Lyctus  parallelopipedus  (Melsheimer) 121 

Lyctus  curtulus  Casey 122 

Lyctus  politus  n.  sp 122 

Lyctus  brunneus  (Stephens) 123 

Lyctus  pubescens  Panzer 123 

Lyctus  opaculus  Le  Conte '..  123 

Lyctus  suturalis  Faldermann v 124 

Lyctus  cavicollis  Le  Conte 124 

Lycius  planicollis  Le  Conte 124 

Lyctus  parvulus  Casey 125 

Lyctus  linearis  (Goeze) 125 

Genus  Lyctoxylon  Reitter 126 

Lyctoxylon  japonum  Reitter 126 

Genus  Minthea  Pascoe 126 

Minthea  rugicollis  (Walker) 127 

Minthea  stichothrix  (Reitter) 127 

^Bibliography 128 

Appendix .    Notes  on  habits  and  distribution ,  with  list  of  described  species .  130 

Habits 130 

Distribution 132 

The  Lyctidse  represented  in  the  collections  examined  by  Kraus  and 

Hopkins  (classification  according  to  Kraus) 136 

List  of  described  species,  with  synonymy  according  to  the  literature 

and  recent  studies  by  the  authors 137 


VIII  MISCELLANEOUS  FOREST  INSECTS. 

Page. 

Studies  in  the  Sawfly  Genus  Hoplocampa S.  A,  Rohwer..  139 

Introduction <* 139 

Hoplocampa  (Macgillivrayella)  pallida  n.  sp 141 

Hoplocampa  (Hoplocampa)  orbUalis  n.  sp 141 

Hoplocampa  (Hoplocampa)  hoebelei  n.  sp 142 

Hoplocampa    (Hoplocampa)  alpestris  n.  sp 142 

Hoplocampa  (Hoplocampa)  californica  n.  sp 143 

Hoplocampa  (Hoplocampa)  marlatti  n.  sp 143 

Hoplocampa  (Hoplocampa)  nevadensis  n.  sp 143 

Hoplocampa  (Hoplocampa)  xanthau.  sp 144 

Hoplocampa  (Hoplocampa)  occidentals  n.  sp 144 

Hoplocampa  (Hoplocampa)  montanicola  n.  sp 145 

Hoplocampa  (Hoplocampa)  halcyon  (Norton) 146 

Hoplocampa  (Hoplocampa)  bioculata  Rohwer 146 

Hoplocampa  (Hoplocampa)  pallipes  Macgillivray 146 

Selandria  canadensis  Provancher 146 

Selandria  flavicornis  Provancher 146 

Hoplocampa  (t)  atriceps  Kirby 147 

Hoplocampa  lenis  (Cresson)  and  Hoplocampa  spissipes  (Cresson) 147 

Hoplocampa  gentUis  (Cresson)  and  Hoplocampa  montana  (Cresson) 147 

Tenthredo  (Allantus)  obtusa  Klug 147 

Synoptic  table  to  the  Nearctic  species  of  the  subgenus  Hoplocampa 147 

A  Preliminary  Synopsis  op  Cerambycoid  Larva J.  L.  Webb. .  149 

Introduction 149 

Superfamily  Cerambycoidea 151 

Family  Lamiidse ' 152 

Family  Cerambycidte 153 

Family  Lepturidse 154 

Family  Prionidse 155 

Family  Asemidt? 155 

Chalcidids  Injurious  to  Forest-Tree  Seeds S.  A.  Rohwer . .  157 

Introduction 157 

Syntomaspis  druparum 158 

Megastigmus  sp 159 

Megastigmus  brevicaudis 159 

Megastigmus  strobilobius 159 

Megastigmus  pinus 160 

Megastigmus  spermotrophus 160 

Summary 162 

Bibliography 162 

Index 165 


ILLUSTRATIONS. 


PLATES. 

Pafcfr 

Plate  I.  Classification  of  the  genus  Pissodes,  showing  technical  and  common 

names  and  species  numbers 1 

II.  Statistical  taxonomy  of  Pissodes 30 

III.  Adults  of  Pissodes.    Fig.  1.— P.  simUis.    Fig.  6.— P.  slrobi.    Fig. 
8. — P.  schwarzi.    Fig.   15. — P.   radiatx.    Fig.   16. — P.  fasciatus. 

Fig.  18.— P.  fiskei 68 

IV.  Adults  of  Pissodes.  Fig.  20.— P.  puncticollis.  Fig.  24.— P.  rotunda- 
tus.    Fig.    25.— P.    bwrhei.    Fig.    26.— P.    piped.    Fig.    27.— P. 

dubius.— Fig.  29.— P.  a#nw 68 

V.  Larva  and  pupa  of  Pissodes.    Fig.  A. — P.  piperi,  larva — dorsal,  lat- 
eral, and  ventral  aspects.    Fig.  B. — P.  sitchensis,  pupa — dorsal, 

ventral,  and  lateral  aspects 68- 

VI.  Pygal  tergites  of  the  abdomen  of  Pissodes.  Fig.  5,  $ .— Tergite  7  of 
P.  engelmanni.  Fig.  5,  & . — Tergites  7  and  8  of  P.  engelmanni. 
Fig.  6.— Tergites  7  and  8  of  P.  slrobi.  Fig.  7,  S  .—Tergites  7  and  8 
of  P.  approximatus.  Fig.  28,  <? . — Tergites  7  and  8  of  P.  fraseri; 
Fig.  28,  9  .—Tergite  7  of  P./raseri.    Fig.  29,  <?  .—Tergites  7  and  8  of 

P.affinis.    Fig.30,  3  .—Tergites  7  and  8  of  P.  citrriei 68 

VII.  Female  reproductive  organs  of  Pissodes 68 

VIII.  Male  and  female  reproductive  organs  of  Pissodes 68- 

IX.  Male  reproductive  organs  of  Pissodes 68 

X.  Forks  of  male  genitalia  of  Pissodes 68 

XI.  Stems  of  male  genitalia  of  Pissodes 68 

XII.  Pissodes  fiskei:  Work  in  inner  bark  and  outer  wood 68 

XIII.  Pissodes  sitchensis:  Work  in  terminal  and  top 68 

XIV.  Pissodes  strobi-  Work  in  terminals  and  tops 6& 

XV.  Work  of  Pissodes  approximatus  and  P.  nemorensis  in  bark  and  wood 

of  small  sapling 68 

XVI.  Work  of  Pissodes  yosemite  and  P.  schwarzi  in  bark  and  wood 68 

XVII.  Pissodes  fasciatus:  Work  in  bark  and  outer  wood 68 

XVIII.  Pissodes  piperi:  Work  in  bark 68 

XIX.  Distribution  maps  of  Pissodes.    Fig.   1. — P.  similis.    Fig.  2. — P. 

utahensis.    Fig.  3. — P.  barberi.    Fig.  4. — P.  sitchensis.    Fig.  5. — 

P.   engelmanni.    Fig.   6. — P.  strobi.    Fig.   7. — P.  approximatus. 

Fig.  8.— P.  schwarzi 6a 

XX.  Distribution  maps  of  Pissodes.    Fig.  9. — P.  canadensis.    Fig.  10. — 

P.  nemorensis.    Fig.  11. — P.  deodarse.    Fig.  12. — P.  californicus. 

Fig.  13.— P.  yosemiU.    Fig.  14.— P.  tcetoi.    Fig.  15.— P.  radiatse. 

Fig.  16.— P.  fasciatus 68 

XXI.  Distribution  maps  of  Pissodes.    Fig.  17. — P.  costatus.    Fig.  18. — P. 

fiskei.    Fig.  19.— P.  nipra?.    Fig.  20.— P.  puncticollis.    Fig.  21  — 

P.  murrayanx.    Fig.  22. — P.  coloradensis.    Fig.  23. — P.  alascensis. 

Fig.  24.— P.  rotundatus 6& 

IX 


X  MISCELLANEOUS    FOREST   INSECTS. 

Tage. 
Plate  XXII.  Distribution  maps  of  Pusodes.  Fig.  25.— P.  6urM.  Fig.  26. — P. 
piperi.    Fig.  27.- -P.  dubius.    Fig.  28.—P./rasm.    Fig.  29.— P. 
affinis.     Fig.  30. — P.  curriei 68 

XXIII.  Fig.  1. — Hoplocampa  (Macgillii  ray ella)  oregoneiuu:  Front  view 

of  head.  Fig.  2. — Hoplocampa  (Hoplocampa) flava:  Front  view 
of  head.  Fig.  3. — Hoplocampa(Hoplocampa)orbitalis:  Saw.  Fig. 
4. — Hoplocampa  {Hoplocampa)  montanicola:  Saw.  Fig.  5. — 
HopU)campa{Hoplocampa)alpe8tris:  Saw.  Fig.  6. — Hoplocampa 
(Hoplocampa)  koebelei:  Saw.  Fig.  7. — Hoplocampa  (Hoplo- 
campa) pallipe8:  Saw.  Fig.  8.-  -Hoplocampa  (Hoplocampa)  hal- 
cyon: Saw.  Fig.  9. — Hoplocampa  (Hoplocampa)  nevadtnsis: 
Saw 148 

XXIV.  Fig.  1. — Hoplocampa  (Hoplocampa)  xantha:  Sheath.     Fig.  2. — 

Hoplocampa  (Hoplocampa)  pallipes:  Sheath.  Fig.  3. — Hoplo- 
campa (Hoplocampa)  koebelei:  Sheath.  Fig.  4. — Hoplocampa 
(Hoplocampa)  nevadensis:  Sheath.  Fig.  5. — Hoplocampa  (Hoplo- 
campa) alpestris:  Sheath.  Fig.  6. — Hoplocampa  (Hoplocampa) 
montanicola:  Sheath.  Fig.  7. — Hoplocampa  (Hoplocampa) 
marlatti:  Sheath.  Fig.  8. — Hoplocampa  (Hoplocampa)  occi- 
dentalis:  Sheath.  Fig.  9. — Hoplocampa  (Hoplocampa) 
halcyon:    Sheath.       Fig.      10. — Hoplocampa     (Hoplocampa) 

orbitalis:  Sheath 148 

XXV.  Fig.  I . — Hoplocampa  (Hoplocampa)  alpestris:  Male,  anterior  wing. 
Fig.  2.— -Hoplocampa  (Hoplocampa)  halcyon:  Male,  anal  cell  of 
fore  wing.  Fig.  3 . — Hoplocampa( Hoplocampa)  montanicola:  Fe- 
male, four  basal  antennal  joints.  Fig.  4. — Hoplocampa  (Hoplo- 
campa) nevadensis:  Female,  four  basal  antennal  joints.  Fig.  5. — 
Hoplocampa  (Hoplocampa)  occidentalu:  Male  antenna.  Fig.  6. — 

Hoplocampa  ( Hoplocampa)  montanicola:  Male  antenna 148 

XXVI.  Fig.  1. — Hoplocampa  (Hoplocampa)  flava: Female,  radial  area  in 
fore  wing.  Fig.  2.—Hoplocampa(Hoplocampa)halcyon:  Female, 
radial  area  in  fore  wing.  Fig.  3. — Hoplocampa  (Hoplocampa) 
montanicola:  Female,  radial  area  in  fore  wing.  Fig.  4. — Hoplo- 
campa (Macgillivrayella)  lacteipcnnis:   Female,  radial  area  in 

fore  wing 148 

XXVII.  Dorsal  aspect  of  heads  of  representative  larvae  of  each  family  of 
Ccrambycoidea:  A,  Prionus;  B,  Tetropium;  C1,  Cyrtomerus; 
(  2,  Phamims;  I),  Liopus;  E,  Rhodium 152 

TEXT   FIGURES. 

Fio.  1.  Pissodes  strobi:  Head,  ventral  aspect,  and  mouth  parts 13 

2.  Pusodes  strobi:  Head,  dorsal  aspect,  and  mandibles 14 

3.  Dendroctonus  valens:  Head,  dorsal  and  lateral  aspects 15 

4.  Dendroctonus  valens:  Head,  ventral  aspect,  and  mouth  parts 16 

5.  Pusodes  sitchensis:  Head  of  larva,  dorsal  aspect 23 

6.  Pusodes  sitchensis:  Head  of  larva,  ventral  aspect 24 

7.  Pissodes  sitchensis:  Head  of  larva,  lateral  aspect 25 

8.  A.  Pissodes  piperi:  Front  of  head  of  larva 26 

B.  Pusodes  nemorensis:  Front  of  head  of  larva 26 

9.  Pusodes  fraseri:  Lateral  aspect,  showing  method  of  determining  indi- 

vidual index 28 

10.  Map  of  the  world,  showing  the  distribution  of  the  genus  Hoplocampa. . .       140 


ERRATA 


Page  7,  line  12,  for  efrnbrat.  read  cembra. 
Page  34,  line  16,  for  deodars?  read  deodara. 
Page  36,  line  37,  for  Le  Conte  read  Randall. 
Page  74,  line  29,  after  Can.  Ent.  insert  vol.  40. 
Page  102,  line  29,  after  n.  insert  n. 
Page  131,  line  23,  for  cinerius  read  cinereits. 


INDEX. 

Page. 

Abies  ?,  hoet  of  Pissodes  burlet 36, 62 

Abies— 

host  of  Pissodes 26,43 

host  of  Pissodes  dubius 6 

probabl  e  host  of  Pis$ode$  utahensis 45 

Abies  amabilu— 

host  of  Megastigmus  pinus 160 

host  of  Megastigmus  strobUobius 150-160 

Abies  balsamea— 

host  of  Pissodes  dubius ». 36,42,63 

host  of  Pissodes  simUis 32,41,42,45 

Abies  concolor— 

host  of  Megastigmus  pinus A 160 

host  of  Pissodes  piperi 36, 62 

Abies  excelsoj  host  of  Megastigmus  strobUobius 160 

Abies  fraserir— 

host  of  Pissodes  fraseri 36,42,63 

host  of  Pissodes  similis 32,41,42,45 

Abies  grandis,  host  of  Megastigmus  pinus 160 

Abies  lasiocarpa— • 

host  of  Pissodes  burkei 42,62 

host  of  Pissodes  piperi 36,42,62 

Abies  magnificat  host  of  Megastigmus  pinus 160 

Abies  mortem,  host  of  Megastigmus  tsp 159 

Abies  nobilis,  host  of  Megastigmus  pinus 160 

Abies  pectinata— 

host  of  Megastigmus  spp i 158 

host  of  Megastigmus  strobUobius 160 

host  of  Pissodes  pices: 6 

Abies  venusta,  host  of  Megastigmus  pinus 160 

Acmthocinus,  larvae  studied  by  Webb. 151 

Acanthoderes,  larva*  studied  by  Webb 151 

Acanthoptenos~Arge 105 

Adobe  wall,  Lyctus  caHfornicus  recorded  breeding  therein 131 

Amelanchier  canadensis,  reported  host  of  Eoplocampa  (Eoplocampa)  halcyon..  145-146 

Anthribidtt  not  Khynchophora 9 

Aomodyctwm,  a  genus  without  a  species 103 

Apple,  host  of  Syntomaspis  druparum 158 

Apple-seed  chalddid.    (See  Syntomaspis  druparum.) 

Arge,  Acanihoptenos  a  synonym 105 

Asemidse — 

family  proposed 149 

genera  of  larvce  studied  by  Webb *      151 

in  table  of  families  and  genera  of  cerambycoid  larva? 151, 155 

25170—21 2J  165 


166  MISCELLANEOUS  FOREST  INSECTS. 

Asemum —  Pa^ 

In  table  of  families  and  genera  of  cerambyooid  larva 155 

In  table  of  larvae  by  Perris 149 

larvae  stud  ied  by  Webb 151 

Ash,  mountain.    (See  Sorbus  scandica  and  S.  latifolia.) 
Ash,  seasoned — 

infestation  by  Lyctus  linearis 132 

infestation  by  Lyctus  planicollu^ ^ 131 

sapwood  products  infested  by  Lyctus  paraUelopipedus 131 

Atimia — 

in  table  of  families  and  genera  of  cerambycoid  lame 156 

larvae  studied  by  Webb 151 

Bamboo — 

infestation  by  Lycto&ylon  japonum 132 

seasoned,  infestation  by  Lyctus  carbonarius 131 

seasoned  sapwood  products  infested  by  Lyctus  paraUelopipedus 131 

Bark  weevils  of  the  genus  Pissodes 1-68 

BeUamira — 

in  table  of  families  and  genera  of  cerambycoid  larvae 154 

larvae  Btudied  b>  Webb 151 

Bergiana^Syzygonia  Klug 102 

Bisulphid  of  carbon,  remedy  against  MegasHgmus  spermotrophus 161 

Bitoma,  reference  to  original  description 112 

Caliroa,  synonymy 100-101 

Callidium,  larvae  studied  by  Webb 151 

Cattidtum  aereum,  in  table  of  families  and  genera  of  cerambycoid  larvae 154 

Cdtidium  antennatum,  in  table  of  families  and  genera  of  cerambycoid  larvae. . .      154 

CaloptUia,  Labidarge  a  synonym 103, 105 

CaloptUia  townsendy  description 105-106 

Gamponiscus*=PlaCycampus 99 

Col  ozarca = Parazarca 108 

Catalogue  of  genotypes  of  eawfties  and  woodwaspe 72-92 

Cedrus  deodara,  host  of  Pissodes  deodar* 34,41,42,53 

Cephosoma^Bartigia 98 

Cerambyddae— 

genera  of  larvae  studied  by  Webb 151 

in  table  of  families  and  genera  of  cerambycoid  larvae 151, 153-154 

family  proposed 149 

Cerambycoid  larvae,  article 149-1 55 

Cerambycoid  ea— 

genera  the  larvae  of  which  were  Btudied  by  Webb 150-151 

superfamily  proposed - 149 

table  of  families  and  genera  of  larvae 151-155 

Cerobactrus=HarHgia 98 

ChalcididB  injurious  to  forest-tree  seeds— 

article * 157-103 

bibliography 162-163 

general  life  history 157-158 

summary 162 

Cherry,  wild,  seasoned,  infested  by  Lyctus  linearis 132 

Chion— 

in  table  of  families  and  genera  of  cerambycoid  larvae 153 

larvae  studied  by  Webb 151 

CimbeXy  synonymy 101 
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ClawUariui^Cimbex 101 

CtawHom  lJimarck«=  Qimbex 101 

CtaveUaria  Leach = Pseudoclavelltaria 101 

Chftantku* — 

in  table  of  families  and  genera  of  cerambycoid  larvae 153 

larvae  studied  by  Webb 151 

CbctereUtmis^Eriocampidea 109 

Collimanidae — 

bibliographic  reference 162 

certain  species  phytophagic 157 

Cotton  sterna;  dead,  infestation  by  Lyetus  curtidus 131 

Oatxgus — 

bibliographic  reference T 163 

host  of  Syntomarpis  drupamm 158 

Criocephalus,  in  table  of  larvae  by  Perris 149 

Cnesus^Nematus 99 

CurcuHonidae— 

as  restricted' 10 

characters — 11 

characters  used  by  different  authors 8 

maxillary  palpus 9 

Cnrculionoidea — 

characters 11 

proposed  for  Curculionidae  of  most  authors 10 

CfiUne— 

larva?  studied  by  Webb 151 

(robinix,  crinicornis,  and  antennatus)  in  table  of  families  and  genera  of 

cerambycoia  larvae 154 

Jynip*,  erroneously  considered  host  of  Megastigmus  pwus 160 

Cyrtopharus — 

in  table  of  families  and  genera  of  cerambycoid  larvae 153 

larvasr  studied  by  Webb - 151 

Demotes  linearis  (see  also  Lyctus  linearis) — 

a  fyctid,  reference  to  original  description 112 

= Lyetus  linearis 125 

Dermestes  oblongus  fuscus,  alyctid,  description  by  Geoffroy 112 

Dermestoides  wnipunctatus,  a  lyctid,  placed  in  genus  Bitoma,  reference  to  origi- 
nal description 112 

Diprion,  Pteronus  a  synonym 98 

Desmoeerus — 

in  table  of  families  and  genera  of  cerambycoid  larvae 154 

larvae  studied  by  Webb 151 

DiphadnuSf  Gymnonychus  a  synonym 100 

Dorauchema — 

in  table  of  families  and  genera  of  cerambycoid  larva? 152 

larva?  studied  by  Webb , 151 

Douglas  fir.    (See  Pseudotsuga  taxifolia.) 

Douglas  fir  seed  chahidid.    (See  Megastigmus  spermatropkus.) 

EhpMdion^- 

in  table  of  families  and  genera  of  cerambycoid  larvae 154 

larva?  studied  by  Webb 151 

BruUlomyia==€aliroa. 10O-101 


168  MISCELLANEOUS  FOREST  INSECTS. 

Ergates—  Page. 

in  table  of  families  and  genera  of  cerambycoid  lame 155 

larvae  studied  by  Webb 151 

Eriocampidea,  CockereUonis  a  synonym 109 

Eriocampoides,  synonomy 100-101 

Euderce*— 

in  table  of  families  and  genera  of  cerambycoid  larvae 153 

larvae  studied  by  Webb 151 

Eudocimus — 

in  key  to  genera  of  Hylobiinae 10 

statistical  taxonomy 29 

Eurytomidae,  certain  species  phytophagic 157 

Eurytomini,  certain  species  phytophagic 157 

Fig,  dead  wood  infested  by  Lyctus  curtulus  and  L.  parallelopipedus 131 

Fir,  amabilis.    (See  Abie*  amabUis.) 

Fir,  bristle-cone.    (See  Abies  venusta.) 

Fir,  Douglas  (see  also  Pseudotsuga  taxi/olio— 

food  plant  of  Megastigmus  spermotrophus 158 

Fir,  grand.    (See  Abies  grandis.) 

Fir,  noble.    (See  Abies  nobilis.) 

Fir,  Shasta.    (See  Abies  magnified.) 

Fir,  silver.    (See  Abies  pectinate.) 

Fir,  white.    (See  Abies  conoolor.) 

Forest-tree  seeds— 

chalcidids  injurious  thereto,  bibliography 162-163 

chalcidids  injurious  thereto,  paper 157-163 

Goea— 

in  table  of  families  and  genera  of  cerambycoid  larvae 152 

larvae  studied  by  Webb 151 

Grape,  host  of  Evoxysoma  vitis 158 

Grape-seed  chalcidid.    (See  Evoxysoma  vitis.) 

Grapevines,  dead,  infestation  by  Lyctus  opaculus 131 

Grapkisurus— 

in  table  of  families  and  genera  of  cerambycoid  larvae 153 

larvae  studied  by  Webb 151 

Gymniopterus,  type  species  lost 103 

Gymnonychus^Diphadnus 100 

Hackberry,  dead  wood  infested  by  Lyctus  curtulus 131 

Hartigia,  synonyms 98 

Hawthorn.    (See  Crataegus.) 

Hemlock,  Hooker.    (See  Tsuga  mertensiana  hooheriana.) 

Hickory,  seasoned— 

infestation  by  Lyctus  cavicoUis 131 

infestation  by  Lyctus  linearis 132 

infestation  by  Lyctus  planicoUis 131 

sapwood  products  infested  by  Lyctus  parallelopipedus 131 

EUipus — 

in  key  to  genera  of  Hylobiinae 10 

statistical  taxonomy 29 

EUipus  choicuSy  Pissodes  choicus  a  synonym 5 

EUipus  erytkrorkynckus,  Pissodes  erytkrorkynckus  a  synonym 5 

EUipus  flammiger,  Pissodes  fiammiger  a  synonym 6 

EUipus  onyckinus,  Pissodes  onychinus  a  synonym 5 

HQipus  picturatus,  Pissodes  picturatus  a  synonym. 5 
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HUipua  polymitus,  Pissode*  polymitus  a  synonym 5 

EQipus  prodigialu,  Pissodes  prodigiali*  a  synonym : 5 

HUipus  trachtypterus,  Pissodes  trachypterus  a  synonym 5 

Hopkins,  A.  D.— 

paper,  "Appendix.    Notes  on  Habits  and  Distribution  with  list  of 

Described  Species  of  the  Family  Lyctidse  " 1 30-1 3  8 

papery '  'Contributions  toward  a  Monograph  of  the  Bark-Weevils  of  the 

Genus  Piwodw" 1-68 

Hoplocampa — 

article 139-148 

description,  corrected,  of  genus 141 

distribution 139-140 

synoptic  table  to  the  Nearctic  species  of  the  subgenus 147-148 

Hoplocampa  (?)  atriceps,  bibliographical  reference,  Strongylogaster  uncut  a 

synonym 147 

Hoplocampa  {Hoplocampa)  alpestru — 

female 142 

in  table  of  species  of  subgenus 148 

male 142 

new  species,  description,  type  locality 142 

Hoplocampa  (Hoplocampa)  bioculata — 

bibliographical  reference 140 

comparison  with  JET.  calif ornica 143 

distribution '.  146 

in  table  of  species  of  subgenus 147 

male. 146 

Hoplocampa  (Hoplocampa)  calif  ornica,  female,  male,  type  locality 143 

Hoplocampa  (Hoplocampa)  halcyon — 

bibliographical  reference 145 

comparison  with  H.  (H.)  xantha 144 

in  table  of  species  of  subgenus 148 

systematic  notes,  distribution,  food  plant 145-146 

Hoplocampa  (Hoplocampa)  hoebdei — 

comparison  with  H.  orbitalis 141 

female 142 

in  table  of  species  of  subgenus 148 

type  locality ~. 142 

Hoplocampa  (Hoplocampa)  marlatU — 

female 143 

in  table  of  species  of  subgenus 147-148 

male 143 

paratype  locality,  type  locality 143 

Hoplocampa  (Hoplocampa)  montanicola — 

comparison  with  H.  marlatti 143 

comparison  with  H.  (H.)  nevadentis,  H.  (H.)  occidentals,  and  H.  (H.) 

xantha 144 

female 145 

in  table  of  species  of  subgenus 147, 148 

male 145 

type  locality 145 
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Hoplocampa  (Hoplocampa)  nevadensis —  p^e. 

female 143 

in  table  of  species  of  subgenus 148 

type  locality 144 

Hoplocampa  (Hoplocampa)  occidentalis — 

female 147,148 

male , 144 

paratype  locality,  type  locality 146 

Hoplocampa  (Hoplocampa)  orbitalis— 

female 141 

in  table  of  species  of  subgenus 148 

Hoplocampa  (Hoplocampa)  paUipes — 

bibliographical  reference,  distribution 146 

in  table  of  species  of  subgenus 148 

Hoplocampa  (Hoplocampa)  xantha — 

female 144 

in  table  of  species  of  subgenus . 148 

new  species,  description,  type  locality 144 

Hoplocampa  lacteipennis,  comparison  with  H.  (Macgillivrayella)  pallida 14l 

Hoplocampa  lenis,  a  Lycaota , 147 

Hoplocampa  (Macgillivrayella)  lacteipennis,  confused  with  H.  (JET.)  halcyon 145 

Hoplocampa  (Macgillivrayella)  pallida ,   distinguished  from  H.   lacteipennis, 

female,  type  locality 141 

Hoplocampa  montana,  a  Zaschizonyx 147 

Hoplocampa  spissipesy  a  Lycaota 147 

Hylobius,  statistical  taxonomy 29-30 

Hylotoma  biramosa,  comparison  with  NeoptUia  mexicana 107 

Hylotrupes,  larvae  studied  by  Webb , 151 

Hylotrupes  bajulus,  in  table  of  families  and  genera  of  cerambycoid  larvae 153 

Hylotrupes  (ligneus  and  amethystinus),  in  table  of  families  and  genera  of  ceram- 
bycoid larvae 164 

Hypcrplatys— 

in  table  of  families  and  genera  of  cerambycoid  larvae 152 

larvae  studied  by  Webb 151 

Hypomolyx,  in  key  to  genera  of  Hylobiinae 10 

Hypotaxonus,  a  good  subgenus 109 

Ip$  oblonga}  a  lyctid,  reference  to  original  description 112 

Index  to  genotypes  of  Tenthredinoidea 92-07 

uIsogenotypic,,,  definition  of  term 72 

Isosoma,  phytophagous  habits 157 

Kkaus,  E.  J.,  paper,  "A  Revision  of  the  Powder-Post  Beetles  of  the  Family 

Lyctidae  of  the  United  States  and  Europe" 111-138 

Labidarge=CaloptiXia 105 

Lamiidae,  in  table  of  families  and  genera  of  cerambycoid  larvae 151, 152-153 

Larix— 

host  of  Pissodes  laricinus 7 

host  of  Pissodes  notatus 6 

host  of  Pissodes  pini 7 

species  of  Pissodes  of  which  host 65, 66 

Leptocerciis==Platycarnptis 99 

Leptopu8=Platycampus 9g 

Leptostylus — 

in  table  of  families  and  genera  of  cerambycoid  larvae 152 

larvae  studied  by  Webb 151 
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Leptura —  p«ge. 

in  table  of  families  and  genera  of  cerambycoid  larvae 154 

larvae  studied  by  Webb \ 161 

Leptura  nitensf  in  table  of  families  and  genera  of  cerambycoid  larvae 155 

Lepturges — 

in  table  of  families  and  genera  of  cerambycoid  larvae 162 

lame  studied  by  Webb 161 

licorice  roots,  dead,  infestation  by  Lyctus  politus 131 

Liopus — 

in  table  of  families  and  genera  of  cerambycoid  larvae 152 

larvae  studied  by  Webb 151 

Live  oak  cordwood,  infested  by  Lyctus  cavicollis .» 131 

Locust,  seasoned,  infestation  by  Lyctus  linearis '132 

Locust.    (See  Robinia  neomexicana.) 

Lycaota,  Hoplocampa  lenis  and  H.  spissipes  belonging  to  that  genus 147 

Lyctkfee — 

article 111-138 

bibliography 128 

characters 114-115 

distribution 132-135 

habits 130-132 

history  of  classification 112-114 

list  of  descrfyed  species,  with  synonymy 137-138 

represented  in  collections  examined  by  Kraus  and  Hopkins 136 

revisions!  notes 115-116 

synopsis  of  the  family  by  Thomson 112-113 

synopsis  of  the  genera 115 

systematic  notes 121-127 

Lyctoxylon — 

description 115 

distribution  of  species 135 

habits  of  species 132 

in  synopsis  of  genera  of  family 115 

systematic  notes  on  species 126 

Lyctoxylon  japonum — 

distribution 135 

habits 132 

in  list  of  described  species 138 

systematic  notes 126 

Lyctoxylon  jalnophx,  in  list  of  described  species 138 

Lyctus — 

distribution  of  species 133-135 

habits  of  species 130-132 

history 112-114 

in  synopsis  of  genera  of  family 115 

list  of  described  species 137-138 

synonyms,  systematic  notes  on  species 121-126 

synopsis  of  species 116-120 

Lyctus  xqualis,  in  list  of  described  species < 137 

Lyctus  africanus,  in  list  of  described  species 137 

Lyctus  brunneus — 

comparison  with  L.  politus 122 

comparison  with  L .  pubescens 123 
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Lyctus  brunnexis — Continued.  Ptge. 

description 118 

distribution 134 

habits 131 

list  of  described  species,  synonyms 137 

structural  details 116 

systematic  notes,  synonyms 123 

Lyctus  calif amicus — 

comparison  with  L.  curtuius 122 

description 117-118 

distribution 138 

habits 181 

in  list  of  described  species 137 

systematic  notes 121 

Lyctus  carbonarius — 

distribution 134-135 

habits 131 

in  list  of  described  species 137 

( ?)  synonym  of  L .  planicoUis 124-125 

Lyctus  caucasicusy  in  list  of  described  species 137 

Lyetui  cavicollis — 

description 120 

distribution ,  habits 131 

in  list  of  described  species 137 

systematic  notes 124 

Lyctus  cinereus— 

distribution,  habits 131 

in  list  of  described  species 137 

Lyctus  corntfrons,  in  list  of  described  species 137 

Lyctus  costatus,  in  list  of  described  species 137 

Lyctus  curtulus — 

comparison  with  L.  californicus 121 

description  in  synopsis  of  species  of  genus 118 

distribution 133 

habits 131 

in  list  of  described  species 137 

structural  details 116 

systematic  notes 122 

Lyctus  depressicatus,  in  list  of  described  species 137 

Lyctus  discedens,  in  list  of  described  species 137 

Lyctus  disputans,  in  list  of  described  species 137 

Lyctus  fcericollis,  in  list  of  described  species 137 

Lyctus  griseus,  in  list  of  described  species 137 

Lyctus  hispidus,  in  list  of  described  species 137 

Lyctus  impressus — 

description  in  synopsis  of  species  of  genus 117 

distribution 133 

habits 130 

in  list  of  described  species,  synonyms 137 

Lyctus  impressus  var.  capUalis  in  list  of  described  species 137 

lyctus  leococianus,  in  list  of  described  species 137 

Lyctus  linearis — 

comparison  with  L.  parvulus 125 

comparison  with  L.  suturalis 124 
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description  in  synopsis  of  species  of  genus 120 

distribution 135 

habitB 132 

in  list  of  described  species 137 

systematic  notes,  synonyms 125-126 

typeotLyctm 112 

Lyetus  longicornis,  in  list  of  described  species 137 

Lyetus  nituKcollis,  in  list  of  described  species 137 

Lyetus  opaculus— 

comparison  with  L.  parvulus .' 125 

description  in  synopsis  of  species  of  genus 119 

distribution 134 

habits 131 

in  list  of  described  species 138 

systematic  notes 123-124 

Lyetus  parallelopipedus — 

description,  in  synopsis  of  species  of  genus 118 

distribution 133 

habits 131 

in  list  of  described  species 138 

systematic  notes,  synonyms 121-122 

Lyetus  parvulus — 

description  in  synopsis  of  species  of  genus 120 

distribution 135 

habits 131 

in  list  of  described  species 138 

systematic  notes 125 

Lyetus  planicollu — 

bibliographic  reference 129 

comparison  with  L.  brunneus 123 

comparison  with  L.  cavicollis 124 

comparison  with  L.  parvulus 125 

comparison  with  L.  suturalis ' 124 

description  in  synopsis  of  species  of  genus 120 

distribution 134 

habits 13l 

in  list  of  described  species 138 

systematic  notes,  synonym 124-125 

Lyetus  politus — 

comparison  with  L.  brunneus 123 

distribution 134 

habits 131 

in  list,  of  described  species 138 

n.  sp.,  description  in  synopsis  of  species  of  genus 118 

new  species,  systematic  notes 122 

Lyetus  prsBustus — 

distribution 133 

habits 131 

in  list  of  described  species 138 

Lyetus  prostomoides,  in  list  of  described  species 138 
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Lyctus  brunneus — Continued.  Pag*. 

description 4 118 

distribution 134 

habits 131 

list  of  described  species,  synonyms 137 

structural  details 116 

systematic  notes,  synonyms 123 

Lyctus  calif ornicus — 

comparison  with  L.  curtulus 122 

description 117-118 

distribution 133 

habits 181 

in  list  of  described  species 137 

systematic  notes 121 

Lyctus  carbonarius — 

distribution 134-135 

habits 131 

in  list  of  described  species 137 

( ?)  synonym  of  L .  planicollxs 124-125 

Lyctus  caucasicus,  in  list  of  described  species 137 

Lyctus  cavicollis — 

description 120 

distribution,  habits 181 

in  list  of  described  species 137 

systematic  notes 124 

Lyctus  cinereus — 

distribution,  habits 131 

in  list  of  described  species 137 

Lyctus  cornifrons,  in  list  of  described  species 187 

Lyctus  costatus,  in  list  of  described  species 187 

Lyctus  curtulus — 

comparison  with  L.  califomicus 121 

description  in  synopsis  of  species  of  genus 118 

distribution 138 

habits 131 

in  list  of  described  species 137 

structural  details 116 

systematic  notes 122 

Lyctus  depressicatus,  in  list  of  described  species 137 

Lyctus  discedens,  in  list  of  described  species 137 

Lyctus  disputant,  in  list  of  described  species 137 

Lyctus  fcmcollis,  in  list  of  described  species 137 

Lyctus  griseus,  in  list  of  described  species 137 

Lyctus  hispidus,  in  list  of  described  species 137 

Lyctus  impressus — 

description  in  synopsis  of  species  of  genus 117 

distribution 138 

habits 130 

in  list  of  described  species,  synonyms 137 

Lyctus  impressus  var.  capitalis  in  list  of  described  species 137 

Lyctus  leococianus,  in  list  of  described  species 187 

Lyctus  linearis — 

comparison  with  L.  parvulus 125 

comparison  with  L.  suturalis 124 
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description  in  synopsis  of  species  of  genus 120 

distribution 135 

habits 132 

in  list  of  described  species 137 

systematic  notes,  synonyms 126-126 

type  ot  Lyctus 112 

Lyctus  longicorntSy  in  list  of  described  species 137 

Lyctus  nitidicoUis,  in  list  of  described  species 137 

Lyctus  opaculus— 

comparison  with  L .  parvulus .* 125 

description  in  synopsis  of  species  of  genus 119 

distribution 134 

habits 131 

in  list  of  described  species 138 

systematic  notes 123-124 

Lyctus  paralUlopipedus — 

description,  in  synopsis  of  species  of  genus 1 18 

distribution 133 

habits 131 

in  list  of  described  species 138 

systematic  notes,  synonyms 121-122 

Lyctus  parvulus — 

description  in  synopsis  of  species  of  genus 120 

distribution 135 

habits 131 

in  list  of  described  species 138 

systematic  notes 125 

Lyctus  planicollis — 

bibliographic  reference 129 

comparison  with  L.  brunneus 123 

comparison  with  L.  cavicoUis 124 

comparison  with  L.  parvulus 125 

comparison  with  L.  suturalis ' 124 

description  in  synopsis  of  species  of  genus 120 

distribution 134 

habits 13* 

in  list  of  described  species 138 

systematic  notes,  synonym 124-125 

Lyctus  politus — 

comparison  withJD.  brunneus 123 

distribution 134 

habits 131 

in  list,  of  described  species 138 

n.  sp.,  description  in  synopsis  of  species  of  genus 118 

new  species,  systematic  notes 122 

Lyctus  prseustus — 

distribution 133 

habits 131 

in  list  of  described  species 138 

Lyctus  prostornoides,  in  list  of  described  species 138 


174  MISCELLANEOUS  FOREST  INSECTS. 

Lyctus  pubescent —  Page. 

description  in  synopsis  o!  species  of  genus 119 

distribution 134 

habits 131 

in  list  of  described  species,  synonyms 138 

systematic  notes,  synonyms 123 

Lyctus  punctatus — 

description  in  synopsis  of  species  of  genus 117 

distribution 133 

habits.. 130 

in  list  of  described  species 138 

systematic  notes,  synonym 121 

Lyctus  punctipennis,  in  list  of  described  species '. 138 

Lyctus  recticoUi,  in  list  of  described  species 138 

Lyctus  re tr actus,  in  list  of  described  species 138 

Lyctus  simplex,  in  list  of  described  species 138 

Lyctus  suturalis — 

description  in  synopsis  of  species  of  genus 119 

distribution 134 

habits 131 

in  list  of  described  species,  synonym 138 

systematic  notes,  synonym 124 

Lyctus  tomentosus,  in  list  of  described  species 138 

Lyctus  (Trogoxyhn)  caUfornicus,  structural  details 116 

Lyctus  (Trogoxyhn)  impressus,  structural  details 116- 

Lyctus  (Xyhtrogus)  politus,  structural  details 116 

Macgillivrayella,  distribution,  subgenus 139 

Macrocephu8=Hartigia 98 

Mallodon — 

in  table  of  families  and  genera  of  cerambycoid  larvse 155- 

larvse  studied  by  Webb 151 

Manoxyela^Pleroneura 104 

Marlattia,  description,  type  species 108 

Megastigminse,  certain  specieB  phytophagic 157 

Megastigmus,  no  parasite  known 158 

Megastigmus  brevicaudis,  bibliography,  distinguished  from  Syntomaspis  dru~ 

parum,  habits,  larva : 159 

Megastigmus  /).,  bibliographic  reference 159 

Megastigmus  pinus — 

bibliography 160 

bibliographic  reference 163 

habits 160 

Megastigmus  sp.,  reared  from  Abies  mariesii,  bibliography 159 

Megastigmus  spp. — 

bibliography 151? 

destruction  of  seed  of  Abies  pectinata,  oviposition  habit 158 

Megastigmus  spermotrophus — 

bibliographic  reference 163 

comparison  of  larva  of  M .  strobUobius  therewith 160 

destruction  of  Douglas  fir  seed 158 

egg „ 161 

habits,  host 160 

injury,  oviposition,  remedy  against 161 
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Megastigmus  strobilobius,  bibliography,  recorded  from  Abies  ezcelaa,  A.  pecti- 
nate, and  Tsuga  mertensiana  hookeriana 160 

Meaquite,  dead  wood  infested  by  Lyctus  curtulus 131 

Mimoea,  dead  wood  infested  by  Lyctus  curtulus 131 

Minthea — 

description 115 

distribution  of  species 136 

habits  of  species 132 

in  synopsis  of  genera  of  family 115 

synonym 126 

systematic  notes  on  species 126-127 

Minthea  rugicollis — 

distribution 136 

habits 132 

in  list  of  described  species,  synonyms 138 

systematic  notes,  synonyms. 127 

Minthea  stichothrix — 

distribution 135 

habits 132 

in  list  of  described  species,  synonym 138 
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in  key  to  species 31 

Pissodes  canaderuu — 

description 34 

distinctive  characters,  distribution,  host 51 

in  key  to  species 31 

variations 51 

Pwodt*  cembrx — 
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Sir:  I  have  the  honor  to  transmit  herewith  manuscript  of  the 
first  part  of  a  bulletin  of  the  technical  series  to  be  entitled  "  Technical 
Papers  on  Miscellaneous  Forest  Insects.  I.  Contributions  Toward 
a  Monograph  of  the  Bark-weevils  of  the  Genus  Pissodes,"  by  Dr. 
A.  D.  Hopkins.  Although  the  bark-weevils  are  among  the  most 
important  enemies  of  coniferous  forest  trees,  and  especially  of  the 
young  growth,  comparatively  little  has  been  known  heretofore  of 
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for  'economic  investigations  and  publications.  It  embodies  the 
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the  United  States  National  Museum  and  includes  the  descriptions  of 
twenty-three  species  new  to  science. 

I  recommend  the  publication  of  this  manuscript  as  Technical 
Series  No.  20,  Part  I,  of  the  Bureau  of  Entomology. 
Respectfully, 

L.  O.  Howard, 
Entomologist  and  Chief  of  Burea/a. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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It  is  the  purpose  of  this  bulletin  to  include  such  miscellaneous 
technical  papers  on  insects,  other  than  the  scolytid  beetles,  as  are 
either  injurious  or  beneficial  and  of  more  or  less  importance  in  their 
relation  to  American  forests.  These  papers  are  based  largely,  if 
not  entirely,  on  original  observations  and  investigations,  supple- 
mented by  material  in  the  United  States  National  Museum,  and 
serve  as  a  necessary  basis  for  the  nontechnical  papers  on  the  same 
insects.  As  they  are  intended  to  be  of  service  especially  to  the 
economic  entomologist  and  to  the  student  of  forest  entomology, 
they  are,  as  a  rule,  presented  in  a  somewhat  less  formal  style  than 
if  intended  for  the  systematist  only. 
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I.  CONTRIBUTIONS  TOWARD  A  MONOGRAPH  OF  THE  BARK- 
WEEVILS  OF  THE  GENUS  PISSODES. 

By  A.  D.  Hopkins, 
In  Charge  of  Forest  Insect  Investigations. 

INTRODUCTORY. 

The  bark-weevils  of  the  genus  Pissodes  represent  an  important 
class  of  enemies  of  pine,  spruce,  and  fir  trees.  For  this  reason,  in 
the  future  management  of  federal,  state,  and  private  forests  there 
will  be  a  demand  for  information  on  the  species  and  on  practical 
methods  of  preventing  or  reducing  the  damage  from  their  attacks. 
Heretofore  comparatively  little  has  been  known  about  the  North 
American  species,  and  consequently  there  has  been  much  confusion 
in  collections  and  in  published  information,  due  to  the  possession 
of  insufficient  facts  relating  to  the  destructive  characters  and  habits 
of  the  described  species,  and  especially  because  of  the  number  of 
undescribed  species  which  have  not  been  recognized  or  have  been 
wrongly  identified. 

It  is  the  object  of  this  contribution  to  revise  the  generic  and  specific 
descriptions,  to  describe  the  species  recognized  by  the  author  as  new 
to  science,  and  to  record  some  of  the  results  of  the  more  technical 
features  of  the  investigations.  This  is  part  of  a  manuscript  on  the 
genus  Pissodes  which  was  prepared  by  the  author  in  1905,  but  which, 
owing  to  the  pressure  of  other  duties,  was  not  completed. 

The  study  of  this  group  of  beetles  has  made  it  plain  to  the  author 
that  there  is  urgent  need  for  special  work  on  the  rhynchophorous 
beetles  of  the  world,  with  a  view  to  determining  the  more  important 
characters  on  which  to  base  a  satisfactory  classification  of  this 
important  division  of  the  Coleoptera.  This  is,  however,  too  great  a 
task  to  be  undertaken  by  any  one  systematist  until  the  principal 
genera  have  been  thoroughly  studied  and  monographed  by  specialists. 

For  a  number  of  years  the  writer  has  given  special  attention  to  the 
family  Scolytidae,  with  a  view  to  monographing  it,  and  in  connection 
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with  this  work  the  genus  Pissodes  has  been  studied  in  some  detail 
and  many  other  genera  of  the  Rhynchophora  and  other  Coleoptera 
have  received  attention  in  order  that  a  broader  knowledge  of  the 
order,  and  of  the  division  to  which  the  Scolytidse  belong,  might  be 
acquired,  but  there  has  been  no  idea  of  specializing  on  any  but  the 
Scolytid®  and  possibly  a  few  genera,  like  Pissodes,  which  are  of 
special  interest  in  connection  with  forest  entomology. 

The  material  which  has  served  as  a  basis  for  this  bulletin  is  that 
collected  by  the  writer  between  1890  and  1902,  that  collected  by  him 
and  by  the  assistants  in  forest  insect  investigations,  Bureau  of  Ento- 
mology, between  1902  and  1907,  and  that  found  in  the  collections 
of  the  United  States  Department  of  Agriculture  and  United  States 
National  Museum,  especially  in  the  Hubbard  and  Schwarz  collection. 
Studies  were  made  also  of  good  series  of  specimens  of  5  European 
species  sent  to  the  Bureau  through  the  kindness  of  Dr.  R.  Heymons 
and  Prof.  H.  Kolbe,  of  the  Royal  Zoological  Museum  of  Berlin,  and 

3  European  species  represented  in  the  United  States  National  Mu- 
seum collection. 

The  abbreviations  adopted  in  this  publication  in  referring  to  mate- 
rial in  the  different  collections  examined  and  that  identified  by  the 
writer  are  as  follows: 

D.  A. — Division  and  Bureau  of  Entomology,  United  States  Department  of  Agri- 
culture, Washington,  D.  C,  other  than  Hoph.  U.  S. 

Hopk.  U.  S. — Branch  of  Forest  Insect  Investigations,  Bureau  of  Entomology, 
United  States  Department  of  Agriculture,  Washington,  D.  C. 

Hopk.  W.  Va. — West  Virginia  Agricultural  Experiment  Station,  Morgantown, 
W.  Va. 

U.  S.  N.  M.— United  States  National  Museum,  Washington,  D.  C. 

H.  <fe  S. — H.  G.  Hubbard  and  E.  A.  Schwara  collection  in  the  United  States  National 
Museum. 

A.  M.  N.  H. — American  Museum  of  Natural  History,  New  York,  N.  Y. 

The  author  desires  to  acknowledge  in  this  connection  the  assistance 
of  Messrs.  W.  F.  Fiske,  H.  E.  Burke,  and  J.  L.  Webb  in  the  collecting 
of  material  and  recording  of  field  observations,  to  Messrs.  C.  B.  Dyar 
and  E.  J.  Kraus  for  assistance  in  compiling  the  bibliography,  and  to 
Mr.  J.  F.  Strauss  for  assistance  in  the  preparation  of  the  illustrations. 

HISTORICAL  REFERENCES. 

The  name  Pissodes  (pitch-colored)  was  first  proposed  by  E,  F. 
Germar  (1817,  p.  340)  without  description,  but  to  include  Rhyncfapwus 
bufo Fab.,  Lixus  notatus  Fab.,  and Rhynchxnus  pini  L.  Later  (Germw, 
1824,  pp.  316-319)  he  described  the  genus,  part  of  which  waa  baaed 
on  the  mouth  parts  of  Pissodes  pini  and  P.  notatus,  but  among  the 
10  species  described  only  one,  P.  nemorensis,  has  been  retained* 
A  copy  of  the  original  description  of  the  genus  and  of  this  species 
follows: 
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COPY  OF  ORIGINAL  DESCRIPTION  OF  THB  GENUS. 

PISSODES.    Genus  novum.* 
Character  generis. 

[p.  316]  Rostrum  thorari  subaequale  aut  longius,  teres,  aerobe  sensim  subtus  flexa. 
Antennae  pone  medium  rostri  insertae,  breves,  funiculo  septemarticulato,  articulis 
subaequalibu8.  Oculi  distantes,  immersi.  Thorax  subtus  integer.  Scutellum  dis- 
tinctum.  Coleoptera  oblonga,  abdomen  et  alas  obtegentia. ,  Pedes  fortes,  sub  [p.  317] 
aequales,  tibiis  apice  unco  innexo  armatis,  tarsis  brevibus,  latis,  articulo  penultimo 
bilobo. 

Pissodis  corpus  oblongum,  obscurum,  maculis  squamosis  variegatum.  Rostrum 
thoraci  subaequale  aut  longius,  tenue,  arcuatum,  teres,  apicem  versus  planiusculum, 
scrobe  lineari,  sensim  subtus  flexa,  basi  rostri  subtus  connivente. 

Antennae  pone  medium  rostri  insertae,  breves,  fractae,  scapo  recto,  parum  clavato, 
funiculo  septemarticulato,  articulis  lenticularibus,  1.  2.  sublongioribus,  obconicis, 
clava  ovali. 

Caput  parvum,  rotundatum,  oculis  rotundis,  lateral i bus,  immersis. 

Mandibula  valida,  cornea,  tridentata.  Maxilla  membranacea,  intus  biloba:  lobo 
majore  ovato,  ciliato,  denticulate,  altero  parvo,  ensiformi,  basali.  Palpi  quatuor 
aequales,  conici.  Glossarium  corneum,  oblongum/  basi  angustatum,  intergerio  parvo, 
basali,  ciliato.     Inveni  instruments  cibaria  in  P.  pini  et  P.  notato. 

Thorax  transversus,  convexus,  apice  subito  angustatus,  coarctatus,  subtus  pone 
gulam  leviter  emarginatus,  canali  pro  receptione  rostri  nullo  praeditus. 

Scutellum  distinctum. 

Coleoptera  basi  thorace  parum  latiora,  oblonga,  convexa,  postice  callosa,  apice 
rotundata,  abdomine  haud  breviora,  alas  obtegentia. 

[p.  318]  Pedes  fortes,  subaequales,  antici  approximate.  Femora  clavata,  plerum- 
que  dentata,  tibiae  parum  compresssc,  apice  intus  angulatae,  extus  unco  magno  intror- 
sum  flexo  armatse,  tarsi  breves  lati,  articulis  1.  2.  trigonis,  penultimo  latiore  bilobo, 
ultimo  clavato,  biunguiculato. 

Degunt  species  indigence  in  truncis  arborum  resinosorum,  captivi  hostem  tibiarum 
unco  arete  complectuntur. 

([No.]  456)  PISSODES  NEMORENSis:  femoribus  muticis,  piceus,  thorace  punctate 
rugoso,  punctis  duobus  albis,  elytris  fulvo-subfasciatis,  macula  infra  medium  alba. 
Habitat  in  America  boreal i.     (Kentucky.) 

Affinis  certe  P.  notato,  paullo  minor  et  macula  elytrorum  alba  apici  propius.  Ros- 
trum thorace  longius,  punctulatum,  piceum.  Thorax  lateribus  parum  rotundatus, 
apice  coarctatus,  rugoso-punctatus,  obsolete  carinatus,  piceus,  punctis  duobus  disci 
albo-squamosis.  Scutellum  albido-squamosum.  Coleoptera  thorace  paullo  latiora, 
et  latitudine  sesqui  longiora,  lateribus  recta,  apice  obtuse  rotundata,  utrinque  im- 
preaea;  convexa,  striato-punctata,  interstitiis  al  tern  is  latioribus,  elevatioribus,  picea, 
bnmneo  parum  squamosa,  fasciis  utrinque  duabus  obsoletis  fulvis,  posteriore  juxta 
suturam  macula  alba  terminate.  Corpus  subtus  piceum,  [p.  319]  griseo-squamosum. 
Pedes  picei,  femoribus  muticis,  ante  apicem  griseo-annulatis. 

[TRANSLATION  OF  ORIGINAL  DESCRIPTION.] 

PISSODES.    New  genus. 

Generic  characters.  Beak  not  quite  as  long  or  longer  than  the 
prothorax,   cylindrical,  scrobe  noticeably  flexed  under.    Antennae 

*From  "Insectorum  species  novae,"  by  E.  F.  Germar,  vol.  1  (Coleoptera),  pp.  316- 
319,  1824. 
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inserted  behind  the  middle  of  the  beak,  short,  funiculus  7-segmented, 
the  segments  subequal.  Eyes  separate,  sunken  [impressed].  Thorax 
entire  below.  Scutellum  distinct.  The  elytra  oblong,  covering  the 
abdomen  and  wings.  Feet  strong,  subequal,  tibiae  armed  at  apex 
with  an  incurved  hook,  tarsi  short,  broad,  the  penultimate  segment 
bilobed. 

The  body  of  Pissodes  is  oblong,  obscure,  variegated  with  spot- 
covered  scales.  The  rostrum  not  quite  equal  to  or  longer  than  thorax, 
slender,  curved,  cylindrical,  somewhat  flattened  toward  the  apex, 
scrobe  linear,  noticeably  flexed  under,  in  close  approximation  to  the 
base  of  the  rostrum  below. 

Antennae  inserted  posterior  to  the  middle  of  the  beak,  short, 
elbowed,  scape  straight,  somewhat  clavate,  funiculus  7-segmente<J, 
the  segments  lenticular,  1  and  2  somewhat  longer,  obconical,  club 
oval. 

Head  small,  rounded,  eyes  round,  lateral,  sunken  [margin  im- 
pressed]. 

Mandibles  strong,  corneous,  tridentate.  Maxilla  membranous, 
bilobed  internally:  the  larger  lobe  ovate,  ciliate,  denticulate,  the 
other  small,  ensiform,  basal.  Palpi  four,  equal,  conical.  Glossa- 
rium  [labium]  corneous,  oblong,  narrowed  at  base,  intergerium 
[ligula]  small,  basal,  ciliate.  I  have  examined  the  mouth  parts  in 
P.  pini  and  P.  noiutus. 

Thorax  transverse,  convex,  the  apex  slightly  narrowed,  coarctate, 
slightly  emarginate  below  behind  the  gula,  not  provided  with  a  canal 
for  the  reception  of  the  rostrum. 

Scutellum  distinct. 

Elytra  slightly  broader  than  the  thorax  at  base,  oblong,  convex, 
posteriorly  calloused,  rounded  at  apex,  not  shorter  than  the  abdomen, 
covering  the  wings. 

Feet  strong,  subequal,  approximate  anteriorly.  Femora  clavate, 
frequently  dentate,0  tibiae  hardly  compressed,  angulate  interiorly  at 
the  apex,  exteriorly  armed  with  a  large  hook  flexed  inward,  tarsi 
short,  broad,  segments  1  and  2  triangular,  the  penultimate  broader, 
bilobed,  the  last  clavate,  with  two  claws. 

The  indigenous  species  live  in  the  trunks  of  resinous  trees;  they 
are  able  to  hold  on  to  the  host  by  the  curved  hook  of  the  tibia. 

[No.]  456.  Pissodes  nemorensis:  Femora  shortened,  piceous, 
thorax  rugosely  punctate,  with  two  white  spots,  elytra  subfasciate 
with  yellow,  a  white  spot  below  the  middle.  lives  in  North  America. 
(Kentucky.) 

It  is  certainly  similar  to  P.  notatvA,  a  little  smaller,  and  the  white 
spot  of  the  elytra  near  the  apex.  Beak  longer  than  the  thorax, 
punctulate,   piceous.     Thorax   with   the  sides  somewhat  rounded, 

a  Relates  to  Hylobius  and  Hilipus, 
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coarctate  at  apex,  rugosely  punctate,  obsoletely  carinate,  piceous, 
with  two  disklike  spots  of  white  scales.  Scutellum  with  white 
scales.  Elytra  slightly  broader  than  thorax  and  half  again  longer 
than  wide.  Sides  straight,  obtusely,  rounded  at  apex,  impressed  at 
either  side;  convex,  striato-punctate,  the  alternate  interspaces 
broader,  more  elevated,  piceous,  lightly  clothed  with  brown  scales, 
each  with  two  obsolescent  fulvous  bands,  posteriorly  close  to  the 
suture  terminated  with  a  white  spot.  Body  piceous  below,  with  gray 
scales.  Feet  piceous,  the  femora  shortened,  annulated  with  gray 
before  the  apex. 

Following  are  the  names  of  the  other  species  described  and  the 
genera  and  species  to  which  they  were  later  referred. 

No.  457.  Pissodes  macettus  =  Hylobius  pales  Boh.,  Sch.  Cure,  II,  340. 

No.  458.  Pissodes  choicus  =  HUipus  choicus  (Germar). 

No.  459.  Pissodes  onychinus  =  HUipus  onychinus  (Germar). 

No.  460.  Pissodes  jUimmigev^  HUipus  pimmiger  (Germar). 

No.  461.  Pissodes  picturatus  =  HUipus  picturatus  (Germar). 

No.  462.  Pissodes  polymitus  =  HUipus  polymitus  (Germar). 

No.  463.  Pissodes  erythrorhynchus  =  HUipus  erythrorhynchus  (Ger- 
mar). 

No.  464.  Pissodes  prodigicdis  =  HUipus  prodigidlis  (Germar). 

No.  465.  Pissodes  trachypterus  =  HUipus  trachypterus  (Germar). 

Schoenherr  (1826,  pp.  225-226)  was  the  first  to  subdivide  the  genus 
and  to  designate  Pissodes  pini  (L.)  as  the  type  and  P.  picex  (111.), 
P.  Jiarcynise  (Herbst),  P.  notatus  (Fab.),  P.  piniphUus  (Herbst), 
and  P.  nemorensis  Germ,  as  cotypes.  Therefore,  according  to  the 
rules  of  nomenclature  (Stiles,  1905,  pp.  26-27),  Pissodes  pini  (L.) 
must  stand  as  the  type  of  the  genus. 

It  appears  that  up  to  1909  the  genus  was  represented  by  21  authen- 
tically recognized  species,  7  from  North  America,  9  from  Europe,  3 
from  eastern  Siberia,  and  2  from  Japan,  as  follows: 
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TAXOVOMT. 

CHARACTERS  USED  BY  DIFFERENT  AUTHORS. 

Beginning  with  the  second  division  of  the  Coleoptera  or  suborder 
Rhynchophora  of  most  of  the  authors,  the  principal  characters  com- 
piled from  Lacordaire  (1863),  LeConte  and  Horn  (1876),  Ganglbauer 
(1903),  Kolbe  (1903),  and  Bedel  (1886-1888),  which  led  up  to  the 
family  Curculionidae  may  be  summarized  as  follows: 

SUBORDINAL  AND  FAMILY  CHARACTERS. 

Head  prolonged  into  a  beak;  maxillary  palpi  rigid,  4-jointed, 
without  palparium  (see  "Revisional  notes,"  page  9);  labial  palpi 
3-jointed;  labium  absent;  gular  sutures  wanting;  prosternum  with 
epimera  extending  across  the  base  (see  "Revisional  notes,"  page  9); 
testicles  globular;  abdomen  always  with  5  (visible)  ventral  segments 
(see  " Revisional  notes,"  page  9);  tibiae  without  movable  spines; 
pygidium  divided  (see  "  Revisional  notes,"  page  9);  elytra  with 
strong  fold  toward  inner  edge;  tarsi  dilated,  brushlike  beneath, 
third  joint  bilobed,  fourth  obscure;  mandibles  without  accessory 
pieces;  antennae  geniculate,  clubbed;  beak  more  or  less  curved. 

Continuing  through  the  family  Curculionidae,  the  principal  char- 
acters, adopted  by  one  or  more  of  the  authors  mentioned,  which  lead 
up  to  the  subfamilies,  tribes,  or  groups  to  which  the  genus  Pissodes 
was  referred,  are  as  follows: 

TRIBAL  AND  SUBFAMILY  CHARACTERS. 

Lacordaire  (1863,  pp.  442-464) :  Mentum  leaving  maxilla  exposed; 
submentum  forming  a  peduncle;  anterior  coxae  usually  contiguous; 
pygidium  covered  by  the  elytra;  metasternum  more  or  less  elongate; 
metepisternum  at  least  moderately  broad;  antennal  funiculus 
7-jointed;  beak  variable,  with  antennal  grooves;  mesepimerum  not 
ascending  toward  base  of  elytra;  pro  thorax  with  anterior  ventral 
margin  usually  emarginate.     Tribe  Hylobiides. 

Tarsal  claws  free;  elytra  with  elevations  at  base;  mesepimerum 
usually  large;  body  oblong,  oval.     Group  Hylobiides. 

Le  Conte  and  Horn  (1876,  pp.  122, 137):  Tibiae  with  tooth  of  outer 
apical  angle  small;  eyes  not  contiguous  beneath;  mandibles  with 
3  teeth;  side  pieces  of  metathorax  distinct;  lateral  angles  of  first 
ventral  segment  not  visible;  mentum  transverse;  labial  palpi  large. 
Tribe  Hylobiini. 

Stierlin  (1883,  p.  403):  Tibiae  compressed;  inner  edge  bisinuate 
with  apical  hook.     Subfamily  Hylobiini. 

Bedel  (1888,  p.  65):  Tibiae  without  distinct  groove  on  the  inner 
edge,  but  with  an  incurved  apical  tooth;  ventral  segments  2  and  4 
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with  straight  sutures;  anterior  cox«  separated,  but  without  groove 
for  beak;  tarsal  claws  small.     Tribe  Pissodini. 

Nusslin  (1905,  p.  110):  Beak  with  antennal  insertion  near  the 
middle.     Subfamily  Pissodini. 

BEVISZONAL  NOTES. 
GENERIC   CHARACTERS. 

The  anterior  ventral  margin  of  the  prothorax  is  not  slightly  emargi- 
nate  in  any  of  the  species  examined  by  the  writer.  The  reference  to 
a  dentate  femur  was  based  on  the  species  of  Hylobius  and  Hilipus. 
With  these  exceptions,  the  original  description  applies  very  well  to 
all  of  the  known  species. 

SUBORDINAL  AND  FAMILY  CHARACTERS. 

There  has  been  considerable  difference  of  opinion  among  systema- 
tists  as  to  whether  the  palpus  should  be  referred  to  as  4-jointed  or 
3-jointed. 

It  is  evident  to  the  writer  that  the  lateral  segment  of  the  maxilla, 
which  has  been  mistaken  for  the  basal  joint  of  the  palpus,  is  ho- 
mologous with  the  palpifer  in  other  Coleoptera  and  orders  of  insects, 
and  it  would  seem,  therefore,  that  the  rigid,  3-jointed  palpi  should 
be  recognized  as  one  of  the  important  characters  to  distinguish  the 
true  Rhynchophora  from  the  other  Coleoptera.  It  would  remove  the 
Anthribidse  and  some  other  groups  which,  on  account  of  the  absence 
of  gular  sutures,  have  been  placed  with  the  Rhynchophora,  but  the 
writer  is  inclined  to  agree  with  some  recent  authors  that  these  really 
do  not  belong  in  the  Rhynchophora.  In  representatives  of  the 
Curculionidse,  Scolytidae,  and  several  other  families  examined  by  the 
writer,  the  maxillary  palpus  is  distinctly  3-jointed.  In  some,  as  in 
Pissodes,  the  palpifer  closely  resembles  a  basal  joint  of  the  palpus, 
but  it  joins  the  stipes  and  the  apex  does  not  extend  beyond  the  base 
of  the  galea.  Therefore  it  can  not  belong  to  the  palpus,  but  is  the 
part  of  the  body  of  the  maxilla  to  which  the  palpus  is  attached, 
designated  as  the  palpifer. 

ABDOMINAL   SEGMENTS. 

The  abdominal  tergites  7  and  8  have  been  referred  to  by  various 
authors  as  the  pygidium,  propygidium,  divided  pygidium,  etc. 
Indeed,  the  terms  "pygidium"  and  " propygidium"  have  been 
extensively  used  in  systematic  entomology,  and  there  is  a  very 
general  lack  of  uniformity  in  their  application  to  the  apical  or  sub- 
apical  tergite  without  regard  to  their  numerical  relation.  There 
seems  to  be  serious  objection  to  this  general  application  of  these 
terms  in  classification,  from  the  fact  that  in  comparative  anatomy 
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they  have  no  meaning.  Therefore  in  the  use  of  the  terms ' '  pygidium  " 
or  "propygidium"  it  is  important  that  the  numerical  position  of  the 
tergite  should  be  mentioned. 

In  the  Curculionidae,  for  instance,  tergite  7  of  the  female  occupies 
the  pygal  position,  while  tergite  7  of  the  male  occupies  the  propygal 
position,  and  tergite  8  the  pygal.  In  the  Curculionidae,  Scolytidae, 
and  many  other  Coleoptera  abdominal  tergite  7  is  by  far  the  most 
important  of  the  series,  owing  to  the  fact  that  it  presents  important 
characters  of  structure,  sculpture,  stridulating  accessories,  sex,  etc. 
(see  Plate  VI). 

There  is  also  some  confusion  with  reference  to  the  abdominal 
sternites,  or  ventral  segments.  The  5  segments  often  referred  to  as 
the  first  to  fifth  are  the  sternites  of  the  third  to  seventh  abdominal 
segments,  the  first  and  second  being  obscured  by  the  coxal  cavity 
(Hopkins,  1909,  fig.  38).  Therefore  they  should  be  referred  to  either 
in  their  proper  numerical  order  or  as  the  5  visible  abdominal  sternites. 

REVISED  CLASSIFICATION. 

It  appears  to  the  writer  that  it  would  contribute  to  a  more  con- 
venient and  natural  arrangement  if  we  would  give  the  Curculionidae 
of  most  authors  the  rank  of  superfamily,  and  thus  promote  the  old 
subfamilies  and  tribes  to  families  and  subfamilies.  Thus  the  genus 
Pissodes  would  fall  in  the  superfamily  Curculionoidea,  family  Curcu- 
lionidae, and  subfamily  Pissodinae. 

The  subfamily  Pissodinae  would  come  next  to  the  group  of  genera 
comprising  the  subfamily  Hylobiinae.  The  two  subfamilies  are 
characterized  as  follows: 

SUBFAMILY   HYLOBIIN^. 

Anterior  coxae  contiguous;  prothorax  with  anterior  ventral  margin 
emarginate  and  produced  toward  the  sides;  beak  stout,  with  antennal 
insertion  in  front  of  middle  or  toward  the  tip;  eyes  oval;  tibiae 
without  tooth  on  inner  apical  angle.  The  North  American  genera 
of  this  subfamily  are  distinguished  as  follows: 

I.  Metasternum  very  short ,.  Paraplinthus. 

II.  Metasternum  long. 

A.  Tibiae  with  outer  apical  angle  dilated Pachylobius. 

B.  Tibiae  with  outer  apical  angle  not  dilated. 

al.  Tibiae  commonly  narrowed  toward  tip Jlilipus. 

a2.  Tibiae  not  narrowed  toward  tip. 

bl.  Femora  not  toothed Hypomolyx. 

Ewdocimux. 

b2.  Femora  toothed Hylobiv*. 
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SUBFAMILY   PISSODIN^. 

Anterior  coxae  slightly  separated;  prothorax  with  anterior  ventral 
margin  not  emarginate  or   produced    toward  sides;  beak  usually- 
slender,  with  antennal  insertion  at  or  toward  middle;  eyes  rounded; 
tibiae  with  tooth  on  inner  apical  angle. 
Metasternum  long,  femora  not  toothed Pissodes. 

SUBORDINAL  TO  SUBFAMILY  CHARACTERS. 

Head  behind  the  eyes  without  gular  space;  maxillary  and  labial 
palpi  rigid,  3-jointed;  labrum  wanting  or  obscure. 

Suborder  Rhynchophora. 

Beak  or  rostrum  prominent;  elytra  with  lateral  fold  or  groove; 
abdomen  of  sexes  with  different  number  of  tergites  (8  in  the  males,  7 
in  the  females);  tarsi  with  fourth  joint  obscure,  third  bilobed,  ventral 
surface  of  first  to  third  densely  clothed  with  fine  velvety  hairs,  fifth 
joint  with  simple  claws Super/family  Curculionoidea. 

Gular  peduncle  (submentuih)  usually  long;  antenna  11-jointed, 
geniculate Family  Curculionidae. 

Prothorax  with  anterior  ventral  margin  not  distinctly  emarginate; 
tibiae  with  incurved  apical  tooth;  femora  unarmed;  anterior  coxae 
not  widely  separated;  abdominal  tergites  covered  by  the  elytra; 
sternites  3  and  4  (1st  and  2nd  visible)  very  long,  5  and  6  short,  7  as 
long  as  5  and  6  together;  eyes  rounded,  widely  separated. 

Subfamily  Pissodinae. 

GENERIC    CHARACTERS. 

Length,  ranging  from  3.7  to  10  mm.;  body  oblong,  reddish  brown 
to  black,  sparsely  to  thickly  clothed  with  slender  to  broad  scales,  the 
latter  often  forming  spots  on  the  pronotum,  elytra,  and  femora. 

Pronotum  variable;  broader  than  long,  rarely  as  long  as  broad, 
narrowed  in  front  of  middle  and  usually  constricted  toward  head; 
posterior  angles  rounded,  rectangular  or  acute;  punctures  of  dorsal 
surface  with  intervening  flat  or  elevated  contiguous  spaces  which 
sometimes  obscure  the  punctures. 

Elytra  variable,  more  than  as  long  again,  with  the  base  as  broad  or 
slightly  broader  than  the  pronotum,  the  sides  parallel  or  slightly 
narrowed  posteriorly,  and  slightly  constricted  on  each  side  of  the  de- 
clivity; interspaces  convex  to  flat,  the  alternating  ones  often  broader 
and  more  elevated;  punctures  of  striae  regular  or  irregular  in  size. 
Declivity  oblique,  the  third  and  ninth  interspaces  joined  around  a 
distinct  impression  at  the  apex  of  the  fourth,  seventh,  and  eighth 
interspaces;  fifth  strongly  elevated  at  the  vertex.  Apex  of  each 
elytron  rounded  or  subacute;  striae  distinctly  punctured. 
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Head  (figs.  1,  2)  behind  the  eyes  globular,  about  one-half  maximum 
width  of  prothorax,  smooth,  punctured,  slightly  impressed  between 
the  eyes  and  with  a  few  scales  on  the  front  toward  the  margins  of  the 
eyes.  < 

Beak  slender,  cylindrical,  punctured,  as  long  as  prothorax  or  longer, 
with  sides  parallel  or  slightly  narrowed  toward  middle,  or  slightly 
broader  toward  base  of  mandibles.  Antennal  insertion  at  or  toward 
middle  and  the  antennal  groove  beginning  just  in  front  of  insertion 
and  extending  almost  parallel  with  ventral  margin  to  near  eyes. 

Antennx  (fig.  1). — Scape  shorter  than  funicle,  which  is  7-jointed; 
first  joint  about  as  long  as  second  and  third  together;  second  to  seventh 
of  about  equal  length,  but  slightly  increasing  in  width  toward  club; 
first  joint  of  club  large,  much  longer  on  one  side,  and  sparsely  clothed 
with  short  hairs  and  long  bristles;  other  joints  of  club  slightly  more 
flattened  on  one  side,  more  densely  clothed  with  fine  hairs,  and  the 
sutures  as  shown  in  figures  1  and  2. 

ANATOMICAL  DETAILS  OF  THE  ADULT." 
THE   HEAD. 

The  generic  characters  and  anatomical  details  of  the  external 
skeleton  and  appendages  of  the  head  are  shown  in  figures  1  and  2. 
When  compared  with  the  head  of  a  scolytid  beetle  (figs.  3,  4),  it  is 
plain  that  the  subordinal  characters  are  common  to  both,  but  further 
than  this  there  are  certain  features  which  at  once  refer  them  not  only 
to  different  families  but,  in  the  writer's  opinion,  to  different  divisions 
of  at  least  superfamily  rank. 

Mouth  parts. — The  lahrum  and  clypeus  are  not  represented,  and  the 
epistoma  is  only  represented  externally  by  a  smoother  area  faintly 
defined  by  an  obscure  line  and  lateral  bristles.  As  usual,  the  lateral 
angles,  or  area,  support  the  dorsal  articulation  of  the  mandibles. 
The  hypostoma  also  is  obscurely  defined  externally,  but  is  represented 
by  the  thickened  declivous  anterior  margin  of  the  ventral  wall  of 
the  beak,  by  the  sides  of  the  submentum,  and  by  a  somewhat  irregu- 
lar apodeme,  the  anterior  angles  of  which  support  the  ventral  articu- 
lation of  the  mandibles,  the  middle  supporting  the  maxillary  cardo, 
the  inner  anterior  angle  produced  along  the  lateral  area  of  the  sub- 
mentum, and  the  posterior  angle  ending  just  beneath  the  large 
hypostomal  puncture.  Thus  the  hypostomal  area  is  that  part  of  the 
ventral  wall  of  the  rostrum  which  lies  anterior  to  the  indistinct  limit 
of  the  pregvla.  The  pleurostoma  is  represented  by  the  convex  area 
surrounding  the  large  mandibular  scrobe.  The  solid  submentum,  or 
"gular  peduncle' '  of  authors,  is  evidently  homologous  with  the  bifid 

<*  For  anatomical  nomenclature,  see  Technical  Series  17,  Part  I,  Bureau  of  Ento- 
mology, U.  S.  Dept.  of  Agriculture,  1909. 
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submentuin  in  DendrocUmus.     Its  apex  is  truncate  or  rounded,  and 
supports  the  labium,  the  mentum  of  which  is  about  as  long  as  the 


Fig.  1  .—PUtode*  ttrobL-  Head,  ventral  aspect,  and  month  parts.  A ,  Ventral  aspect  of  apical  region  of  beak ; 
B,  ventral  aspect  of  head;  C,  interno-lateral  aspect  of  maxilla;  D,  externo-lateral  aspect  of  maxilla;  a, 
apical  tooth;  b,  subapical  tooth;  c,  lateral  arm  of  hypostoma;  d,  pleurostoma;  e,  mandibular  aerobe;  /, 
hypostomal  area;  g,  lacinial  bristles;  h,  antennal  groove;  i,  Joints;  j,  fossa  of  cardo;  k,  hypostomal  punc- 
ture.   (Author's  illustration.) 

submentum  and  a  little  broader.    The  labial  palpifer  is  not  defined, 
but  is  represented  by  the  anterior  third  of  the  mentum.     The  labial 
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palpi  are  stout,  conical,  and  3-jointed,  and  not  so  long  as  the  mentum, 
the  first  and  second  joints  of  about  equal  length  and  the  third  short. 


Fig.  2.—Pis*odes  strobv  Head,  dorsal  aspect,  and  mandibles.  A ,  Dorsal  aspect  of  left  mandible;  B,  ventral 
aspect  of  left  mandible;  C,  dorsal  aspect  of  head;  a,  apical  tooth;  b,  subapical  tooth;  c,  median  tooth; 
*\  molar;  e,  median  condyle;  /,  lateral  muscle  process;  g,  lateral  condyle;  *,  lateral  fossa;  i,  extensor 
tendon;  j,  pharyngeal  bracon;  k,  retractor  tendon;  2,  ventral  area;  m,  dorsal  area;  n,  median  condyle; 
o,  anterior  fossa;  p,  anterior  section  of  beak;  q,  posterior  section  of  beak;  «,  dorsal  area;  t,  anterior  con- 
dyle; u,  lateral  fossa.    (Author's  illustration.) 

The  ligvla  is  narrow  and  clothed  with  long  bristles  rising  from  the 
inner  anterior  margin  of  the  mentum. 
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The  form  and  relative  proportions  of  the  maxiUx  are  shown  in 
figure  1,  C,  D,  and  in  place  in  A.  The  cardo  is  short  and  stout,  and 
articulates  with  the  hypostomal  apodeme.  The  extensor,  flexor,  and 
other  muscles  of  the  cardo,  maxilla,  and  labium  are  attached  to  the 


Mmd,bU 


Fw.  Z.—Dendroctonus  vaUm:  Head,  dorsal  and  lateral  aspects.  A,  Dorsal  aspect  of  head;  B,  lateral  aspect 
of  head;  C,  dorsal  aspect  of  right  mandible;  D,  ventral  aspect  of  right  mandible;  a,  dorsal  area;  6,  dorsal 
impression;  c,  anterior  condyle;  d,  median  fossa;  e,  median  condyle;  /,  posterior  fossa;  g,  basal  ridge;  h, 
apical  tooth;  i,  acute  margin;  j,  subapical  tooth;  Jfc,  median  tooth;  I,  molar;  m,  anterior  condyle;  n, 
median  fossa;  o,  posterior  condyle;  p,  lateral  area;  r,  dorsal  bristles  of  mandible;  «,  lateral  bristles  of 
mandible;  t,  eplstomal  bristles;  u,  lateral  angle  of  epistoma.    (Author's  illustration.) 

inner  ventral  wall  of  the  beak  in  a  median  triangular  space  between 
the  hypostomal  punctures  and  converging  to  a  point  near  the  anterior 
limit  of  the  pregula.  The  stipes  is  clearly  defined  as  a  subbasal  piece 
articulating  with  the  cardo  and  joined  to  the  palpifer  and  subgalea 


16 


MISCELLANEOUS  FOREST  INSECTS. 


by  distinct  sutures,  and  in  this  respect  is  very  different  from  that  in 
Dendrodonus,  in  which  it  is  fused  with  the  palpifer  and  subgalea. 
The  mamillary  palpifer  is  large  and  stout  and  from  an  interno-lateral 


V<ntr<dflrtir»lati<m 


Fig.  4—Dendroctonusvalens:  Head,  ventral  aspect,  and  mouth  parts.  A,  Labium;  B,  maxilla,  Interno- 
lateral  aspect;  C,  same,  externo-lateral  aspect;  D,  hypostomal  region,  dorsal  aspect;  E,  head,  ventral 
aspect;  a,  basal  fossa  of  mentum;  6,  joints;  c,  basal  membrane;  d,  palpiferal  area;  e,  stipal  area;  /,  sub- 
galeal  area;  g,  fossa;  h,  muscle  processes;  fc,  median  condyle;  I,  lateral  fossa;  fit,  anterior  condyle;  n, 
median  fossa;  o,  posterior  condyle;  p,  hypopharyngeal  bracon;  q,  submental  process;  r,  maxillary  con- 
dyle; *,  gular  apodeme;  u,  oral  foramen;  v,  occipital  apodeme;  w ,  postgular  piece.  (Author's  illustra- 
tion.) 

aspect  is  longer  than  the  stipes  and  cardo  together  and  much  longer 
than  the  palpus.  It  is  separated  from  the  subgalea  and  stipes  by 
distinct  sutures,  and  resembles  a  very  large  first  joint  of  the  palpus. 
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The  subgalea,  galea,  and  lacinia  are  represented  by  one  broad  lobe 
without  even  the  indication  of  sutures  separating  the  lacinia  from  the 
subgalea  as  in  Dendroctonus.  The  interno-lateral  face  and  internal 
margin  of  the  lobe  are  armed  with  stout  lacinial  teeth,  while  the  externo- 
lateral  face  is  clothed  with  bristles  and  hairs,  those  of  the  posterior 
angle  being  very  long  and  curved.  The  palpus  is  stout,  conical, 
3-jointed,  shorter  than  the  palpifer,  joints  1  and  2  of  about  equal 
length  and  3  shorter. 

The  character  of  the  mandibles  is  shown  in  figure  2,  A  and  B. 
They  are  stout,  subrectangular,  and  without  a  scar  on  the  "outer 
surface."  The  inner  edge  has  3  prominent  teeth;  the  apical,  sub- 
apical,  and  median  teeth  are  stout,  triangular,  and  about  equal  in 
size,  the  molar  not  represented.  The  outer  lateral  area  is  deeply 
impressed  at  the  base  of  the  lateral  muscle  process,  which  is  long 
and  broad.  The  ventral  articulation  has  a  simple  median  "ball" 
condyle,  while  the  dorsal  articulation  has  a  median  "ball"  con- 
dyle surrounded  by  a  deep  fossa.  The  extensor  and  retractor  muscles 
are  attached  to  the  inner  wall  of  the  cranium,  and  are  connected  to 
the  mandibles  by  long,  very  slender,  subchitinous  tendons  (fig.  2,  i,k). 
The  pharyngeal  bracon  is  also  long  and  slender,  and  apparently  sub- 
chitinous, thus  serving  as  a  rigid  support  or  brace  to  the  lateral  wall 
of  the  pharynx. 

The  characters  of  the  antennae  are  shown  in  figures  1  and  2.  The 
scape  is  slightly  shorter  than  the  funiculus,  and  the  club  is  about  half 
as  long  as  either  one.  The  funiculus  is  7-jointed;  joint  1  is  about 
as  long  as  joints  2  and  3  together;  joints  2  to  7  are  of  about  equal 
length  and  increase  slightly  in  width  toward  the  club.  The  club 
is  subcylindrical,  ovate,  acuminate,  with  apex  subacute  and  with 
5  obscurely  defined  joints.  Joint  1  is  much  longer  on  one  side  than 
on  the  other  and  sparsely  clothed  with  short  hairs  and  long  bristles; 
the  remaining  4  are  about  equal  in  length,  slightly  more  impressed 
on  the  anterior  face,  and  densely  clothed  with  fine  hairs  which  obscure 
the  sutures;  the  sutures,  according  to  the  point  of  view,  may  be 
oblique,  transverse,  recurved,  or  procurved. 

The  pregvla  is  clearly  defined  in  the  ventral  area  of  the  rostrum. 
The  sutures  diverge  anteriorly  from  their  junction  with  the  median 
gular  suture  near  the  base  of  the  rostrum.  The  pregena  is  represented 
by  the  longitudinal  area  between  the  pregular  suture  and  the  antenna! 
groove. 

THE   THORAX. 

The  thorax,  as  is  usual,  consists  of  3  distinct  segments  (fig.  9,  p.  28). 
The  prothorax  articulates  freely  with  the  mesothorax,  but  the 
mesothorax  and  metathorax  are  firmly  connected.  The  combined 
length  of  the  sternal  areas  of  the  three  thoracic  segments  is  slightly 
greater  than  that  of  the  sternal  area  of  the  abdomen,  while  the  com- 
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bined  length  of  the  dorsal  or  tergal  areas  of  the  thoracic  segments  is 

also  slightly  greater  than  the  tergal  area  of  the  abdomen.     The 

pronotum  is  slightly  longer  than  the  mesotergum  and  metatergum 

together.     The  prosternal  area  is  much  longer  than  the  mesosternal 

and  ;&bout  equal  to  that  of  the  metasternal  area.     The  metapleura 

show,  the  same  relative  proportions  as  the  sterna,  and  together  are 

mucl^  longer  than  the  abdominal  pleura.    The  anterior  dorsal  margin 

of  the  pronotum  is  not  greatly  extended  beyond  that  of  the  sternum, 

as  iti4s  in  Dendroctonus;  the  posterior  margin  of  the  metatergum  is 

but  slightly  extended  anteriorly  beyond  the  posterior  ventral  margin 

of  the  same  segment,  but  it  is  much  in  advance  of  the  posterior 

margin  of  the  metapleura.     (For  a  discussion  of  the  divisions  of  the 

thoracic  segments  of  insects  and  of  the  nomenclature,  see  Hopkins, 

1909,  pp.  23-35.) 

The  Peothorax. 

As  is  usual  in  the  rhynchophorous  beetles,  the  tergal,  pleural,  and 
sternal  areas  are  fused  into  a  continuous  band.  In  addition  to  the 
preceding  description  of  the  pronotum  there  is  usually  a  median  ele- 
vated line  extending  from  the  anterior  impression  to  the  posterior 
margin,  and  each  side  of  this  line  toward  the  middle  there  are  two 
distinct  impressions  filled  with  whitish  or  yellowish  scales,  thus 
forming  distinct  subdorsal  spots.  There  is  also  a  broad,  posterior, 
dorsal  impression  near  the  posterior  margin.  The  lateral  areas  are 
usually  marked  with  spots  of  scales,  which  are  more  or  less  distinct 
and  variable  in  size  and  form.  The  anterior  margin  is  usually  evenly 
curved,  but  is  sometimes  slightly  emarginate.  The  anterior  ventral 
margin  is  never  emarginate  or  distinctly  produced  toward  the  sides. 
The  posterior  dorsal  margin  is  slightly  bisinuate,  and  the  posterior  and 
lateral  declivities  of  the  notum  are  vertical.  The  posterior  ventral 
margin  is  elevated  and  uniformly  curved.  The  episternal  and 
epimeral  areas  are  not  indicated  by  surface  sculpture,  but  the  pre- 
episternal  area  is  plainly  indicated  by  a  transverse  elevation  anterior 
to  a  distinct  transverse  pleural  groove.  This  groove  also  extends 
across  the  sternal  area  and  thus  defines  the  presternal  area,  which  is 
strongly  convex.  The  sternum  is  flat  to  subconvex,  subdeclivous, 
the  posterior  section  terminating  in  an  acute  point  between  the 
coxae.  The  sterneUum  is  represented  by  a  small  but  distinct  inter- 
coxal  piece  and  the  poststernellum  ("epimerum"  of  authors)  by  the 
narrow  posterior  area  which  incloses  the  coxae.  The  coxal  cavities 
are  large,  with  the  inner  margins  but  slightly  separated. 

THE   ME80THORAX. 

The  mesothorax  is  short  and  partially  hidden  from  view  by  the 
prothorax,  which  covers  the  anterior  third  of  the  sternites,  pleurites, 
and  tergites,  while  the  base  of  the  elytra  normally  covers  the  posterior 
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areas  of  the  tergites,  leaving  only  the  scutellar  process  or  scuMhim 
exposed  between  the  basal  angles.  This  process  is  densely  ctothed 
with  white  or  yellow  scales.  ?r 

When  the  prothorax  and  elytra  are  removed  the  mesoterpam  is 
found  to  be  rectangular  in  form;  the  prescutum  is  clearly  defined  as  a 
convex  strongly  chitinized  notal  plate,  occupying  about  two-thirds 
of  the  tergal  area.  The  anterior  margin  is  acutely  emarginate  and  the 
anterior  angles  strongly  produced.  The  prephragma  is  strongly 
flexed  beneath  the  posterior  dorsal  area.  The  scutum  appears  to  be 
represented  by  a  narrow  dorsal  area  between  the  median  process  of 
thenscutellum  and  the  posterior  limit  of  the  prescutum,  and  by  the 
lateral  submembranous  areas  between  the  oblique  lateral  margin 
of  the  prescutum  and  the  scutellum.  The  scutellum  is  represented 
by  the  prominent  median  process  and  laterally  by  the  chitinous 
piece  just  posterior  to  the  scutal  area.  The  postscutellum  is  repre- 
sented by  the  sub  ventral  and  flexed  margin  of  the  scutellum  and  by 
a  slender  lateral  arm. 

Mesopleura. — The  episternum,  preepisternum,  epimerum,  and 
postepimerum  are  all  clearly  defined.  The  preepisternum  is  similar 
to  that  of  Dendroctonus.  It  is  nearly  as  large  as  the  episternum, 
narrowed  toward  the  sternum,  and  very  broad  toward  the  opposite 
extremity,  where  it  projects  over  the  anterior  dorsal  angles  of  the 
episternum  and  epimerum.  The  surface  is  testaceous  and  opaque. 
Its  posterior  margin  is  clearly  defined  by  a  distinct  but  narrow  lateral 
impression,  which  is  densely  clothed  with  fine  whitish  scales.  The 
anterior  is  strongly  declivous,  concave,  shining,  and  the  preepisternal 
process  is  prominent  and  broad,  but  not  stout  as  it  is  in  Dendroctonus. 
The  oblique  ventral  margin  is  thickened,  but  the  posterior  dorsal 
section  is  very  thin  and  without  a  distinct  arm  connecting  it  with  the 
articulating  condyles.  In  this  respect  and  in  the  strongly  dilated 
dorsal  section  the  preepisternum  is  very  different  from  that  in  Den- 
droctonus. The  episternum  forms  an  isosceles  triangle  with  the 
anterior  dorsal  margin  narrowly  produced  and  disappearing  beneath 
the  dilated  end  of  the  preepisternum.  The  ventral  and  posterior 
angles  are  equal  and  acute.  The  surface  is  coarsely  punctured  and,  as 
is  common  over  the  entire  ventral  area  of  the  body,  each  puncture 
bears  a  broad  scale.  The  epimerum  is  narrow,  oblique,  and  broad 
at  its  junction  with  the  anterior  dorsal  angle  of  the  metepisternal 
plate.  The  ventral  end  is  truncate,  wliile  the  dorsal  end  is  strongly 
narrowed  and  produced  forward  beneath  the  preepisternum,  where 
it  joins  with  the  angle  of  the  episternum  to  form  the  articulating  proc- 
esses.    The  postepimerum  is  narrow,  declivous,  and  shining. 

The  mesosterndl  area  is  short,  with  the  anterior  margin  bisinuate, 
the  intercoxal  piece  elevated  and  truncate  at  apex,  and  the  exocoxal 
pieces  distinct.     The  preepisternum  is  represented  by  a  narrow  shining 
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area,  but  the  sterneUum  and  poststerneUum  are  not  represented  by  ex- 
ternal areas.  The  coxal  cavities  are  not  widely  separated.  The 
mesothoracic  spiracle  is  large  and  situated  near  the  ventral  edge  of 
the  preepisternal  process  where  it  is  covered  by  the  prothorax. 

The  Metathorax. 

The  metatergum  is  quite  similar  in  general  character  to  that  in  Den- 
droctonus  (Hopkins,  1909,  fig.  20);  it  is  shorter  and  broad,  and  the 
po8t8cuteUum  is  very  short  and  declivous.  The  membranous  area  of 
the  presawtum  is  broad.  The  dorsal  band  is  narrower.  The  scutellar 
groove  is  broad  but  less  produced  anteriorly.  The  metatergal  costs 
are  not  elevated  above  the  scutum.  The  prescutal  lobes  are  less 
prominent  and  the  pleural  hooks  of  the  postscutellum  are  long  and 
slender.  Internally  the  median  apodeme  is  more  oblique  and  more 
acutely  joined  to  the  anterior  apodeme.  The  longitudinal  ridges 
formed  by  the  deep  lateral  impressions  of  the  scutellar  groove  are 
much  more  prominent  and  continuous  from  the  anterior  apodeme  to 
near  the  posterior  margin.  The  basal  area  of  the  wing  and  the 
articulating  accessories  are  similar  to  those  in  Dendroctonus,  differing 
only  in  minor  details. 

The  metapleura  are  also  similar  to  those  in  Dendroctonus,  except 
that  the  episiernum  is  narrower,  the  anterior  ventral  angle  more 
produced  and  acute,  the  posterior  end  narrowed,  and  the  exposed 
triangular  plate  of  the  postepimerum  longer.  The  chitinous  area  of 
the  epimerum  is  narrow,  while  the  submembranous  area  or  post- 
epimeral  area  is  correspondingly  broad.  The  pleural  clavicula  is  veiy 
long  and  the  clavicle  and  coracoid  processes  are  distinctly  separated. 

The  metasternal  area  is  a  third  longer  than  the  mesosternal  and 
twice  as  broad  as  long,  without  a  median  longitudinal  groove,  but 
with  a  median  impression  toward  the  posterior  margin  of  the  ster- 
num proper.  The  sterriettum  is  represented  by  an  intercoxal  piece 
covered  by  the  median  process  of  the  abdominal  sternite,  and  flexed 
beneath  this  is  a  plate  which  evidently  represents  the  poststerneUum. 
The  coxal  cavities  are  very  large,  widely  separated,  and  suppress 
the  first  and  second  abdominal  sternites.  The  metathoracic  spiracle 
is  situated  in  an  open  space  between  the  metapleural  clavicula  and 
the  mesepimerum. 

THE    ABDOMEN. 

Tergites. — The  abdominal  tergites  increase  slightly  in  length  from 
tergite  1  to  tergite  4,  inclusive,  and  also  become  more  uniformly  sub- 
chitinous;  5  and  6  are  shorter  than  4,  and  6  is  more  membranous 
and  has  a  pair  of  membranous  lobes  which  are  absent  in  the  five  pre- 
ceding tergites;  7  and  8  are  chitinous  and  clothed  with  short  hairs. 
The  epipleurites  are  membranous  and  quite  clearly  defined  in  living 
examples.     The  spiracle  of  segment  1  is  very  large,  as  usual,  and  the 
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others  diminish  slightly  in  size  to  and  including  the  seventh.  Spiracle 
8  is  evidently  not  represented.  The  character  of  abdominal  tergites 
7  and  8  in  the  males  and  females  of  different  species  is  clearly  shown 
in  Plate  VI.  It  will  be  noted  that  they  are  quite  different  from  the 
corresponding  tergites  in  Dendrodowas,  both  in  form  and  vestiture. 
In  those  of  Pissodes  two  or  three  hairs  rise  from  each  puncture  instead 
of  one,  as  in  Dendroctonus,  and  in  tergite  7  of  the  male  the  middle 
section  of  the  posterior  margin  is  broadly  retuse,  with  the  principal 
stridulating  scrapers  on  the  subacute  lateral  angles.  In  the  female 
the  posterior  margin  of  tergite  7  is  broadly  rounded.  The  sensory 
tubercles  in  tergite  7  of  both  sexes  appear  to  be  of  considerable  taxo- 
nomic  importance,  especially  in  their  number  and  arrangement. 

Sternites. — The  characteristic  form  and  relative  proportions  of  the 
abdominal  sternites  are  shown  in  fig.  9  (p.  28).  The  intercoxal  process 
of  sternite  3  (first  visible  sternite)  is  broad,  with  a  slightly  produced 
acute  apex.  In  addition  to  the  description  of  the  abdominal  sternites 
on  page  10,  suture  3  (or  the  first  visible  suture)  is  bisinuate,  with  the 
middle  section  strongly  curved  forward.  Sutures  4,  5,  and  6  continue 
straight  to  the  lateral  margin.  The  apex  of  sternite  7  in  the  males  is 
variously  sculptured,  as  described  in  the  synopsis  of  secondary  sexual 
characters.  Sternite  8  in  the  males  (Plate  IX,  f)  is  small,  separated 
in  two  sections,  and  forms  the  so-called  genital  plate,  while  in  the 
females  (Plate  VII,  c)  it  is  solid  and  evidently  fused  with  tergite  9, 
which  is  evidently  represented  by  the  chitinous  rod  on  apodeme  d, 
and  the  fork  j. 

The  hypopleurites  are  completely  covered  by  the  elytra;  1  and  2  are 
fused  with  the  anterior  end  of  3.  The  sides  of  3  and  4  are  nearly  ver- 
tical and  have  the  dorsal  edges  acute,  to  fit  into  the  posterior  lateral 
groove  of  the  elytra;  5,  6,  and  7  are  oblique  and  increase  in  width  to 
and  including  7,  the  posterior  margin  of  which  is  obliquely  curved  to 
fit  around  the  lateral  section  of  tergite  8  in  the  male  or  7  in  the  female. 

THE    WINGS. 

Mesothoradc  wings  (elytra). — In  addition  to  the  description  on 
page  11,  the  mesothoracic  wings,  or  elytra,  have  each  10  stri®  and 
1 1  interspaces,  the  latter  including  the  costal  and  anal  margins.  The 
costal  edge  is  deeply  grooved  for  the  reception  of  the  produced  dorsal 
edge  of  the  metepisternum  in  the  anterior  section  and  of  hypopleurites 
3  and  4  in  the  posterior  section.  Beginning  near  the  posterior  end  of 
this  groove  and  extending  obliquely  to  the  apex  there  is  a  triangular 
area  on  the  inner  face  of  both  elytra,  which  in  the  male  is  finely  sul- 
cate  and  serves  as  the  stridulating  rasp,  while  in  the  female  the  surface 
is  roughened,  with  irregular  elevations,  apparently  not  available  for 
producing  sound.  The  subacute  lateral  angles  of  abdominal  tergite 
7  of  the  male  evidently  serve  as  the  stridulatory  scrapers. 
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Meiathoradc  wings. — The  metathoracic  wings  are  similar  to  those 
of  Dendroctonus,  but  are  at  once  distinguished  by  the  two  branches 
faintly  connected  with  an  evident  cross-vein  between  the  media  and 
cubitus.  The  writer  has  not  made  a  sufficient  study  of  the  modifica- 
tion of  the  veins  in  coleopterous  wings  to  warrant  anything  more  than 
the  provisional  interpretations  indicated  in  the  recently  published 
figure  (Hopkins,  1909,  fig.  1). 

INTERNAL   ANATOMY. 

The  only  parts  of  the  internal  anatomy  that  have  been  studied 
in  detail  by  the  writer  are  the  reproductive  organs  of  both  sexes, 
which  are  of  special  interest,  both  from  a  systematic  and  from  an 
economic  point  of  view.  These  present  taxonomic  characters  of  last 
resort  in  the  determination  of  the  species.  Those  of  the  female  are  of 
interest  from  the  fact  that  it  is  claimed  that  individuals  must  attain 
an  age  of  several  months  before  the  ovaries  are  sufficiently  matured 
for  the  development  of  eggs;  also,  that  a  single  copulation  may 
suffice  for  a  long  period;  therefore  it  is  important  in  our  economic 
studies  to  be  able  to  readily  recognize  the  sexes  and  the  approximate 
age  of  specimens  collected  at  different  times.  The  details  of  the 
male  reproductive  organs  are  shown  in  Plates  VIII  to  XI,  and 
require  little  explanation  in  addition  to  that  given  in  the  legends  and 
synopsis.  It  will  be  seen  that  there  are  specific  differences  in  the 
main  body  or  stem  (Plate  XI),  as  well  as  in  the  fork  (Plate  X).  The 
organs  of  reproduction  in  a  very  young  female  are  shown  in  Plates 
VII  and  VIII,  the  parts  of  which  are  fully  explained  in  the  legends. 

The  profile  of  the  abdomen  (Plates  VII  and  IX,  A),  with  the  parts 
in  situ,  shows  the  relation  of  the  ventral  and  dorsal  segments  and 
genital  plates  to  the  different  parts  of  the  reproductive  organs,  cer- 
tain parts  of  which  are  evidently  direct  modifications  of  the  ninth 
and  tenth  dorsal  and  ventral  segments.  The  figures  are  intended  to 
illustrate  the  main  features  and  are  in  some  respects  subdiagram- 
matical. 

SECONDARY   SEXUAL  CHARACTERS. 

Females. — In  the  females  there  are  but  7  visible  abdominal  tergites, 
the  eighth  being  completely  covered  by  the  seventh,  which  forms  the 
pygidium.  The  beak  is  longer,  smoother,  and  more  slender  than 
in  the  males.  The  apical  or  seventh  abdominal  sternite  is  usually 
shorter  than  the  two  preceding  sternites  together,  which  are  usually 
less  convex  and  more  evenly  punctured.  The  inner  apical  tooth  of 
the  tibiae  is  also  smaller. 

Males. — In  the  males  there  are  8  visible  abdominal  tergites;  the 
seventh  is  distinguished  by  the  broadly  retuse  posterior  margin, 
while  the  eighth  is  prominent,  with  the  apex  broadly  rounded,  and 
forms  the  pygidium.    The  abdominal  sternites  3  and  4  are  more  con- 
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vex  than  in  the  female,  less  evenly  punctured  and  more  shining 
toward  the  middle.  The  beak  is  stout,  shorter,  less  shining,  and  more 
distinctly  punctured.  The  inner  apical  tooth  of  the  tibiae  is  usually 
more  prominent. 

THE  EGGS. 

The  eggs  are  pearly  white,  slightly  oblong,  and  equally  rounded  at 

both  ends. 

THE  LABVA.a 

The  larva  (Plate  V,  A)  is  yellowish- white,  cylindrical,  footless,  with 
3  thoracic  and  9  distinct  abdominal  segments,  the  anal  lobes  repre- 
senting the  tenth;  the  thoracic 
segments  not  distinctly  larger 
than  the  first  abdominal.  The 
hairs  of  the  second  prothoracic 
segment  to  the  seventh  ab- 
dominal segment  are  small  and 
obscure;  those  of  the  head,  first 
prothoracic,  and  eighth  and 
ninth  abdominal  are  longer 
and  more  conspicuous.  The 
first  thoracic  segment  has  a 
shining  dorsal  plate  and  some- 
times a  distinct  sternal  plate. 
The  ventral  lobes  of  the  three 
thoracic  segments  have  incon- 
spicuous foot  calli,  each  with 
fine,  erect  hairs.  The  first 
thoracic  segment  has  a  distinct 
spiracle;  the  second  and  third 
segments  are  without  spiracles, 
but  the  spiracles  are  distinct  in  the  first  to  the  eighth  abdominal,  and 
are  round  and  not  oblong  or  oval,  as  in  Hylobiinse. 

The  lead  (figs.  5-8  and  Plate  V,  A).— The  head  is  light  brown, 
the  anterior  margin  and  mandibles  much  darker.  When  removed, 
it  is  as  broad  as  long  (not  including  the  mandibles),  narrower  in 
front  than  at  middle,  the  sides  broadly  rounded  from  middle  to 
apex,  which  is  somewhat  angular.  The  sides  are  nearly  straight  from 
the  middle  to  the  anterior  angles,  and  the  lateral  area  has  an  oblique, 
longitudinal,  lighter  area  or  stripe;  the  epicranial  and  frontal 
sutures  are  distinct  and  much  lighter  in  color  in  fresh  specimens. 
There  are  also  2  short,  narrow,  longitudinal  stripes  rising  from  the 

«  For  anatomical  nomenclature,  Bee  Hopkins,  ]909,  pp.  57  04. 
67936°— 11 3 


Fig.  5.-  -Pissodes  nitchensis:  Head  of  larva,  dorsal  aspect. 
a,  Eye  spot;  b,  frontal  suture;  c,  subdorsal  stripe; 
d,  median  line;  e,  epicranial  suture.    (Original.) 
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frontal  suture.  The  anatomical  details  are  very  similar  to  those  of 
Dendroctonus.  The  frontal  area  is  triangular,  with  a  distinct  median 
line  from  the  apex  to  or  beyond  the  middle.  The  sutural  margins 
are  irregular  or  sinuate.  The  normal  arrangement  of  the  hairs  is 
shown  in  figure  8.  The  antennae,  are  very  small,  conical,  1-jointed, 
and  situated  at  the  anterior  extremity  of  the  frontal  suture.  The 
epistoma  is  represented  by  the  thickened  anterior  margin  of  the  front, 
with  which  it  is  fused.  It  is  usually  darker  in  color,  with  the  an- 
terior margin  declivous  and  nearly  straight,  and  the  lateral  angles 
slightly  produced  and  elevated  where  they  support  the  dorsal  articu- 
lation of  the  mandibles.  The  pleurostoma  is  represented  by  the 
thickened    declivous    area   surrounding    the    mandibular   foramen. 

The  mandibles  are  rather  stout, 
'-**—  triangular,  with  3  teeth  on  the 

anterior  half  of  the  inner  edge. 
The  apical  tooth  is  usually 
acute,  the  subapical  acute  and 
near  the  apex,  and  the  third  or 
median  tooth  obtuse,  emargin- 
ate,  or  triangular;  usually  the 
basal  or  molar  tooth  is  not  rep- 
resented. The  articulation  is 
quite  similar  to  that  in  larvae 
of  Dendroctonus.  The  dorso- 
lateral area  of  the  mandible  has 
a  small  impression  and  short 
bristle.  The  eyes  are  repre- 
sented in  some  species  by  mi- 
nute black  spots  beneath  the 
exoskeleton,  but  apparently 
without  lenses.  The  maxillse 
(fig.  6)  are  much  longer  than 
broad,  with  a  distinct  cardo, 
and  the  stipes,  palpiger,  and 
inner  lobe  are  fused  into  one  piece;  the  lateral  area  is  elevated  toward 
the  base,  as  seen  in  balsam  and  when  removed  from  the  head.  The 
palpi  are  2-jointed,  and  the  inner  face  of  the  lobes  is  armed  with  stout 
lacinial  teeth.  The  labium  (fig.  6),  ventral  aspect,  has  a  large,  mem- 
branous submental  lobe  (o)  attached  to  and  contiguous  with  the  integ- 
ument of  the  prothoracic  sterna  and  laterally  to  that  of  the  maxilla;  it 
is  also  attached  by  ligaments  to  the  in  tergular  plate.  The  men  turn  is 
represented  by  a  median  triangular  chitinous  plate  near  the  middle  of 
the  submentum.  The  mentum,  palpifer,  and  ligula  are  fused,  and  the 
palpi  are  short,  conical,  and  2-jointed;  the  inner  part  of  the  ligula  is 
membranous  and  contiguous  with  the  pharynx.    The  arrangement  of 


Fig. 6.— Pistodestitehttuis:  Head  of  larva,  ventral  aspect. 
/,  Apical  papilla  of  la  brum;  i,  labial  hooks;  /,  gular 
plate;  to,  gular  area;  n,  location  of  gular  apodeme; 
o, submental  lobe.    (Original.) 
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the  hairs  on  both  the  maxillae  and  labium,  as  shown  in  figure  6,  is 
characteristic  and  quite  constant.  The  clypeus  (fig.  5)  is  broad  at 
base,  the  sides  narrowed  to  the  apical  angles,  and  slightly  to  dis- 
tinctly longer  than  the  labrum.  The  labrum  (fig.  5)  is  more  chitinous, 
about  three  times  as  broad  as  long  from  apex  of  clypeus,  the  ventral 
posterior  margin  angular,  and  extending  beyond  the  margin  of  the 
clypeus.  The  labral  hooks  are  distinct  (in  balsam  mounts),  only 
slightly  longer  than  the  labrum,  and,  as  usual,  support  the  anterior 
portion  of  the  epipharynx.  An  examination  of  the  larvae  of  14 
species  showed  that  there  is  considerable  specific  variation  in  the 
form  and  proportion  of  the  frontal  area,  clypeus,  labrum,  and  man- 
dibles. The  last  have  characters  of  some  divisional  and  subdivi- 
sional  value,  but  the  characters  have  not  been 
sufficiently  studied  to  present  them  in  tabular 
form  for  the  identification  of  the  species. 
Certain  characters  common  to  one  or  more 
species  of  a  division  are  given  in  a  provisional 
synopsis  on  page  39. 

THE  PUPA. 

(Plate  V,J5.) 

An  examination  of  the  pupae  of  6  species 
of  the  first  division  and  3  species  of  the  second 
division  shows  that  the  following  characters 
are  common  to  all:  The  apex  of  the  posterior 
tarsus  is  even  with  the  apex  of  the  wing  pad; 
the  apex  of  the  antenna  extends  toward  the 
middle  and  in  front  of  the  anterior  femur, 
but  does  not  rest  against  it  or  touch  the  wing    Fia.7.-Pfcwd«««cA«wi«:Head 

,   ..     ,   .      •  ,  ,,      ,  »     "of  larva,  lateral  aspect.  6, 

pad;  the  an  tenor,  middle,  and  posterior  femora  Frontal  suture;  c,  subdorsal 
have  each  2  minute  subapical  spines:  the  head      8tr,Pe;  °»  ^m0*1*1  i<*e;  p 

Uo  •         *        •  *  i    *u  *  o        lateral  stripe.    (Original.) 

has  2  promment  spines  toward  the  vertex,  2 

smaller  ones  on  the  sides  toward  the  eyes,  and  2  small  ones 
each  side  of  the  front  between  the  eyes,  and  usually  3  pairs  of 
smaller  ones  on  the  beak  between  the  frontal  ones  and  the  base  of 
the  antennae;  the  prothorax  has  3  pairs  of  dorsal  spines,  one  pair 
moderately  closely  placed  on  or  toward  the  anterior  margin,  one 
widely  separated  pair  on  the  median  area,  and  the  other  pair  situ- 
ated toward  the  base  and  still  more  widely  separated;  the  lateral 
area  has  2  closely  placed  spines  near  the  middle,  and  the  basal 
angle  has  an  oblique  row  of  3  spines;  the  mesoscutum  and 
metascutum  have  each  2  rather  closely  placed  spines  on  each  side 
of  the  median  space;  the  abdomen  has  8  distinct  dorsal  tergites,  and 
the  dorsal  area  of  each  is  armed  with  2  spines,  which  slightly  increase 
in  prominence  from  the  first  segment  to  the  sixth  or  seventh.     In 


Oedpa- 
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some  species  there  are  alternating  smaller,  less  regular  spines  between 
the  dorsal  and  lateral  ones.  The  lateral  area  of  each  tergite  is  armed 
with  two  spines  and  the  epipleural  lobes  are  each  also  distinctly  or 
obscurely  armed  with  one  or  two  spines,  and  the  ninth  segment,  as 
usual,  is  armed  with  two  prominent  pleural  spines.  (See  Hopkins, 
1909,  figs.  37,  38,  for  anatomical  nomenclature.) 

HOST  TEEES. 

The  host  trees  of  Pissodes  are,  so  far  as  known,  restricted  to  the 

conifers,  and  include 
Pinus,  Picea,  Abies, 
Larix,  Pseudotsuga, 
and  Gedru8.  Some  of 
the  species  infest  both 
living  and  dying  or 
newly  felled  trees, 
while  others  appear  to 
confine  their  attack  to 
those  which  are  sickly, 
dying,  or  felled.  Some 
of  them  infest  the  liv- 
ing terminals  and  up- 
per branches,  others 
the  upper  or  middle, 
stem,  or  base;  some 
prefer  to  infest  the 
thick  bark  of  large 
trees,  while  others 
show  a  preference  for 
the  thinner  bark  of  sap- 
lings and  poles.  (See 
table,  pp.  41-42.) 

GENERAL  HABITS. 

The  eggs  are  depos- 
ited in  cavities  exca- 
vated by  means  of  the 
beak  in  the  outer  or 
inner  portion  of  the 
inner  bark.  Some  spe- 
cies deposit  one  or  two 
eggs  in  a  single  cavity, 
while  others  deposit  many.  The  larvae  obtain  their  food  from  the 
inner  bark  through  which  they  extend  their  irregular  mines  (Plates 
XII  to  XVIII),  and  when  they  have  completed  their  development 


Fig.  8.— A :  Pissodes  piperi,  front  of  hoad  of  larva.  6,  Frontal  suture; 
c, subdorsal  stripe;  d, median  line;  e,  epicranial  suture; /.apical 
papilla;  g,  labial  bristles;  h,  clypcal  bristles;  i,  labral  hooks  or 
epipharyngeal  bracons;  jy  epipharyngeal  papilla;  k,  oesophagus. 
B:  Pissodes  nemorensis,  front  of  head  of  larva.  Nomenclature 
same  as  in  A.    (Original.) 
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they  excavate  transformation  cells,  or  pupal  cases,  in  the  outer 
portion  of  the  wood,  or,  rarely,  in  the  inner  bark.  These  cells 
are  inclosed  by  a  thick  covering  of  excelsior-like  wood  fiber,  form- 
ing the  so-called  "chip  cocoons,' '  which  are  perhaps  a  more  char- 
acteristic feature  of  the  species  of  this  genus  than  of  any  other. 

GENEEAL  LIFE  HISTORY. 

The  characteristic  features  in  the  life  history  of  the  species  are 
the  long  life  of  the  adult,  the  slow  sexual  maturity,  the  long  period 
in  which  eggs  may  be  deposited  by  a  single  female,  and  a  single 
generation  annually.  In  some  species  the  broods  develop  within 
two  or  three  months  after  the  eggs  are  deposited,  while  in  others  it 
requires  a  longer  period.  The  adults  of  some  of  the  species  emerge 
from  the  bark  and  hibernate  in  the  ground,  while  others  pass  the 
winter  in  the  bark. 

OEffEBAL  DISTRIBUTION. 

The  genus  is  represented  in  all  sections  of  the  United  States  char- 
acterized by  natural  growth  of  their  host  trees,  and  in  other  sections 
where  such  trees  have  been  introduced  to  a  sufficient  extent  to  sup- 
port them.     (See  table,  pp.  40-41.) 

THE  NORTH  AMERICAN  SPECIES  OF  PISSODES. 
NATUBAL  CLASSIFICATION  OF  THE  SPECIES. 

In  the  following  key  and  synopses  (pp.  30-38)  an  attempt  is  made 
toward  a  natural  classification  of  the  species  of  Pissodes  into  primary 
and  secondary  divisions,  sections,  series,  etc.,  according  to  characters 
which  indicate  lines  of  specialization  and  natural  affinities.  It  will  be 
noted  that  the  general  modification,  as  in  most  Curculionid®,  is 
from  a  short  or  stout  beak  to  a  longer  or  more  slender  one,  and  in 
general  from  small  to  larger  forms. 

The  characters  of  the  pronotum,  as  commonly  used  to  indicate 
species  and  groups  of  species,  are  found  to  be  of  little  value  in  sepa- 
rating primary,  or  even  secondary,  divisions,  but  are  of  more  impor- 
tance in  separating  the  subsections,  series,  and  species.  The  special- 
ization is  plainly  from  a  rounded,  obtuse,  to  a  rectangular  and 
acute  basal  angle,  but  this  specialization  is  confined  to  the  smaller 
groups,  and  is  therefore  represented  in  the  several  sections  as  paral- 
lel developments.  The  pronotum  is,  in  fact,  quite  variable  in  the 
individuals  of  the  same  species.  In  some  reared  specimens  of  the  same 
species  there  is  a  wide  range  from  a  rounded  to  an  acute  basal  angle, 
while  in  one  specimen  of  Pissodes  nemorensis  the  angle  of  one  side 
is  rectangular,  while  that  of  the  other  is  acute.  These  radical  depar- 
tures from  the  normal  may,  however,  be  considered  as  deformities. 
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The  length  of  the  beak  also  varies;  thus,  in  some  of  the  females  it 
is  shorter  than  in  some  males  of  the  same  species.  The  elytra  are 
more  or  less  variable  in  form,  but  appear  to  be  more  constant  than 
the  other  parts,  and  show  little  or  no  sexual  difference. 

The  character  and  position  of  the  spots  of  densely  placed  scales 
appear  to  be  of  special  value  in  the  classification  of  the  genus,  but 
these  are  sometimes  rendered  obscure  in  old,  rubbed,  and  dirty  speci- 
mens. The  scales  are  so  firmly  attached,  however,  that  they  are 
often  sufficiently  retained  in  old  specimens  to  be  of  value.  Dirty 
specimens  can  be  easily  cleaned  with  chloroform  or  xylol,  the  latter 
being  especially  valuable  for  the  removal  of  resin. 

STATISTICAL   TAXONOMY. 

In  a  comparative  study  of  the  characters  which  distinguish  the 
major  and  minor  divisions  and  species  of  a  genus  or  a  larger  group  of 

organisms,  a  progressive 
modification  of  certain 
parts  of  the  body  struc- 
ture is  usually  found  to 
serve  (together  with  other 
characters)  as  an  index  to 
a  natural  classification. 
Therefore  the  importance 
of  having  some  clear  and 
definite  method  of  indi- 
cating the  range  and 
limit  of  such  lines  of  modi- 
fication or  specialization 
is  apparent. 

The  writer's  experience  with  the  statistical  method  in  comparative 
studies  of  such  modifications  has  convinced  him  that  when  it  is 
accurately  applied  a  mathematical  formula  may  be  determined  to 
express  the  limit  and  relative  taxonomic  importance  of  a  given 
modification  in  one  or  more  structural  characters,  to  indicate  specific 
differences,  and  to  show  the  relative  position  and  rank  the  species 
occupy  in  a  natural  classification.  Thus  we  may  adopt  for  certain 
groups  of  insects  a  statistical  taxonomy  as  a  guide  toward  the 
classification  of  the  species  into  natural  divisions. 

In  the  bark-weevils  of  the  genus  Pissodes  we  have  a  good  example 
for  the  application  of  this  method.  One  of  the  principal  lines  of 
modification  available  for  statistical  study  is  the  progressive  elonga- 
tion of  the  beak.  Therefore  when  we  compare  the  average  ratio  or 
mode  of  the  length  of  the  beak  to  both  the  length  of  the  prothorax 
and  length  of  the  elytra  (fig.  9)  in  a  number  of  individuals  of  one 
species  with  that  of  an  equal  number  of  individuals  of  another  species, 


Fig.  9.— Pissodes  fraseri:  Lateral  aspect,  showing  method  of  de- 
termining individual  index,  a,  Length  of  beak;  b,  length  of 
prothorax;  c,  length  of  elytra.    (Original.) 
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no  matter  what  differences  there  mpy  be  in  the  length  of  the  body 
of  the  individuals,  we  get  a  mathematical  expression,  or  index,  of 
the  difference  in  their  relative  proportions. 

The  following  examples  will  serve  to  illustrate  the  application  of 
the  method : a 

Example  1. 

Female  individual  of  Pissodes  strobi. 

a,  Length  of  beak,  29  micrometer  divisions. 

b,  Length  of  pro  thorax,  31  micrometer  divisions. 

c,  Length  of  elytra,  73  micrometer  divisions. 
a-s-&=.935. 

aH-c=.397,  4-  .935=1.332,  -+-  2=.666  = Index  of  relative  proportions  of  an  individual. 
Now,  if  50  male  individuals  of  this  species  show  a  range  in  the  individual  index  of 
61  to  64,  with  an  average  or  mode  of  63,  and  50  females  show  a  range  of  65  to  69, 
with  a  mode  of  68,  the  relative  proportions  for  each  sex  and  for  the  species  are 
expressed  by  the  formula,  £  63-9  68. 

Example  2. 

Female  individual  of  Pissodes  fraseri  (fig.  9). 
a,  Length  of  beak,  45  micrometer  divisions. 
6,  Length  of  pro  thorax,  33  micrometer  divisions, 
c,  Length  of  elytra,  85  micrometer  divisions. 

a-«-6=1.366. 

a-t~c=. 529, +1.366=1.895,h-2=. 947+.    If  50  male  individuals  show  an  index  range 

of  72  to  73  and  a  mode  of  72,  and  50  females  show  a  range  of  91  to  111,  with  a 

mode  of  .100,  the  formula  would  be  £  72-  J 100. 

P.  strobi,  formula  £  63-  J68. 
P.  fraseri,  formula  £72-  J 100. 

According  to  other  characters,  these  two  species  fall  in  the  same  division  of  the 
genus,  but  in  different  subdivisions.  The  formulas  for  the  species  of  the  first  division 
range  from  £  57— J 62  to  £72—9100.  Those  of  the  first  subdivision  range  from 
£57—  962  to  £  74—  9  79,  while  those  of  the  second  subdivision  range  from  £64—970 
to  £72-9100. 

Thus  the  formulas  for  P.  strobi  and  P.  fraseri,  together  with  the 
characters  which  refer  them  to  their  respective  primary  and  minor 
divisions,  indicate  the  natural  position  and  rank  they  should  occupy 
in  the  classification.     (See  Plate  II.) 

It  is  interesting  to  note  that  the  Hylobiinse,  which  are  plainly  less 
modified  in  respect  to  the  length  of  the  beak  than  the  Pissodin®, 
show  their  relative  lower  position  in  the  determined  formulas  for 
representatives  of  the  4  principal  genera  (Paraplinihus,  tf47,  9  58; 
Hilipus,  £35,  9  68;  Eudocimus,  SSS,  9  49;  Hylobius,  £48,  9  56). 
It  will  be  noted  that  the  females  of  only  two  of  the  genera  fall  within 
the  range  of  the  Pissodinse,  while  Hylobius,  which  has  some  affinities 

« Measurements  up  to  10  mm.  may  be  made  by  means  of  a  microscope  with  a  mi- 
crometer eyepiece  and  a  2-inch  objective,  the  tube  adjusted  so  that  each  division  in 
the  micrometer  scale  equals  five  one-hundredths  of  a  millimeter. 
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with  P.  affinis  of  the  second  division  of  the  genus  Pissodes,  does  not 
come  within  the  range,  but  occupies  the  position  probably  held  by 
the  toore  primitive  forms  of  the  affinis  division.     (See  Plate  II.) 

Morphological  and  physiological  characters  and  charac- 
teristics. 

*The  plan  of  combining  morphological  characters  and  physiological 
characteristics  as  a  basis  for  specific  distinction,  as  discussed  by  the 
writer  in  the  technical  contribution  on  Dendroctonus  (Hopkins,  1909, 
p.  64),  has  been  followed  in  the  study  and  classification  of  the  species 
of  Pissodes.  The  close  resemblance  of  the  adults  of  allied  species  and 
the  wide  range  of  specific  variation  render  it  very  difficult  and  often 
practically  impossible  to  refer  some  of  the  individuals  to  the  species 
by  external  characters  of  the  adults  alone,  but  with  information  on 
the  distribution,  host,  habit,  seasonal  history,  etc.,  they  can  often 
be  referred  to  their  species  without  a  moment's  hesitation.  Speci- 
mens without  locality  labels  and  some  additional  information  are 
therefore  of  no  value  to  the  economic  investigator,  and  will  evi- 
dently become  of  less  and  less  value  to  the  systematists.  The  im- 
portance of  utilizing  bionomic  data  as  guides  to  the  identification  of 
species  will  doubtless  become  more  popular  in  the  future  and  con- 
tribute to  a  more  rapid  advancement  of  the  essential  knowledge 
required  by  the  systematic  and  economic  entomologist  in  research 
work. 

KEY  TO  THE  SPECIES.  . 

I.  Elytral  interspaces  3  and  5  broader  or  more  elevated  than  2  and  4. 
A.  Elytra  always  with  anterior  and  posterior  spots. 

al.  Elytra  with  distinct  spots  near  vertex  of  declivity. 

bl.  Beak  moderately  stout,  always  shorter  than  prothorax. 

cl.  Elytra  with  distinct  anterior  spots  and  very  large  posterior  ones* 

Posterior  spot  with  distinct  dark  border 1.  similis' 

Posterior  spot  without  distinct  dark  border 2.  utahensis. 

c2.  Elytra  with  indistinct  anterior  spots  and  small  posterior  ones. 

3.  barberL 
b%.  Beak  slender,  shorter  or  longer  than  prothorax. 
cS.  Elytra  with  anterior  and  posterior  spots  large. 

Posterior  spots  of  elytra  without  dark  border.    Pacific  Coast. 

4.  ntchensu. 
Posterior  spots  of  elytra  usually  with  dark  border.     Rocky 

Mountains 5.  cngelmanni. 

Posterior  spots  of  elytra  with  or  without  dark  border.    Eastern 

U.  S 6.  tbrobi. 

c4.  Elytra  with  small  to  moderately  large  anterior  and  posterior  spots. 
dl.  Posterior  brown  spots  moderately  large. 

Posterior  brown  and  white  spots  usually  separated.    East- 
ern and  northern  U.  S 7.  approximates. 

Posterior  brown  and  white  spots  fused.    Central  and  north- 
ern Rocky  Mountains 8.  sckwarzL 
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cfe.  Posterior  brown  spots  small. 

el.  Elytral  interspaces  3  and  5  elevated  and  broad. 

Poeterior  spots  fused,  the  yellow  one   larger.    Mani- 
toba    9.  canadensis. 

Posterior  spots  usually  separated,  yellow  one  small. 
Elytra  noticeably  narrowed  posteriorly  from  base. 

10.  nemorensis. 
Elytra  not  noticeably  narrowed  posteriorly  from 

base.    South  Atlantic  States 11.  deodar x. 

Elytra  noticeably  narrowed  posteriorly;  white  and 
brown  spots  separated,  the  latter  very  small. 

12.  californicus. 
ei.  Elytral  interspaces  3  and  5  narrow,  strongly  elevated. 
Pronotal  punctures  coarse  but  not  dense. .  13.  yosemite. 

Pronotal  punctures  coarse  and  dense 14.  webbi. 

a£.  Elytra  with  transverse  band  of  white  and  yellow  scales  near  vertex. 

bS.  Pronotum  with  posterior  angles  acute 15.  radiate. 

b4.  Pronotum  with  posterior  angles  subrectangular 16.  fasciatw. 

B.  Elytra  usually  without  distinct  anterior  spots,  and  with  posterior  spot  anterior 
to  vertex  of  declivity. 

aS.  Pronotum  with  basal  angles  subrectangular 17.  costatus. 

a4.  Pronotum  with  basal  angles  rounded. 

65.  Pronotal  punctures  distinctly  separated. 

c5.  Pronotum  not  distinctly  narrower  than  elytra. 

dS.  Pronotum  stout,  deeply  constricted  anteriorly. .  18.  fishei. 
di.  Pronotum  subelongate,  not  deeply  constricted  anteriorly. 
Pronotum  moderately  stout;  elytral  interspaces  3  and  5 

scarcely  elevated;  with  anterior  spot 19.  nigrae. 

Pronotum  elongate. 

Elytral  interspaces  3  and  5  slightly  elevated,  flattened; 

with  anterior  spot 20.  puncticolfo. 

Elytral  interspaces  3  broader  and  more  elevated;  with- 
out anterior  spot 21.  murrayanse. 

c6.  Pronotum  distinctly  narrower  than  elytra. 

Pronotal  punctures  irregular,   not  dense;   punctures  of  striae 

irregular 22.  coloradensis. 

Pronotal  punctures  regular,   moderately  dense;    punctures  of 

striae  coarse,  irregular 23.  alascensis. 

Pronotal  punctures  dense,  regular;  punctures  of  striae  irregular. 

24.  rotundatus. 
b6.  Pronotal  punctures  irregular,  not  distinctly  separated. 
c7.  Elytral  striae  with  punctures  very  irregular. 

Gray,  densely  clothed  with  scales;  spots  prominent.  25.  burkei. 
Black,  not  densely  clothed  with  scales;  spots  obscure.  26.  piperi. 
c8.  Elytral  striae  with  punctures  moderately  irregular;  spots  obscure. 
Pronotum  convex,  without  dorsal  impressions  and  elevations. 

27.  dvbius. 
Pronotum  moderately  convex  and  usually  with  dorsal  impres- 
sions and  elevations 28.  fraseri. 

II.  Elytral  interspaces  3  and  5  not  broader  or  more  elevated  than  2  and  4. 

Elytra  with  distinct  posterior  spots 29.  affinu. 

Elytra  with  small  posterior  spots 30.  curriei. 
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SYNOPSIS  OF  ADULT  CHARACTERS,  WITH  DESCRIPTIONS  OF  NEW 

SPECIES." 

Elytral  interspaces  3  and  5  broader  or  more  elevated  than  2  and  4. 

Division  I,  pages  32,  43. 
Elytral  interspaces  3  and  5  not  broader  or  more  elevated  than  2  and  4. 

Division  II,  pages  36,  64. 
DIVISION  I. 

Elytra  always  with  distinct  spots  of  densely  placed  scales  on  the  anterior  lateral  area 
and  always  with  spots  or  bands  of  scales  situated  near  the  vertex  of  the  declivity. 

Subdivision  A,  pages  32,  44. 
Elytra  usually  without  distinct  spots  on  the  anterior  lateral  area  and  with  small  spots 
situated  between  the  vertex  of  the  declivity  and  middle  of  elytra. 

Subdivision  B,  pages  35,  56. 
Subdivision  A. 

Elytra  with  distinct  spots  near  vertex  of  declivity Section  al,  pages  32,  44. 

Elytra  with  transverse  band  of  white  and  yellow  scales  near  vertex  of  declivity. 

Section  a2,  pages  34,  55. 
Section  al. 

Beak  moderately  stout,  shorter  than  pro  thorax;  pronotum  with  basal  angles  sub- 
obtuse;  elytra  with  interspaces  3  and  5  strongly  elevated  and  rugose. 

Subsection  bl,  pages  32,  44. 
Beak  slender,  shorter  or  longer  than  pro  thorax;  pronotum  with  basal  angles  rectan- 
gular; elytral  interspaces  3  and  5  moderately  to  strongly  elevated. 

Subsection  b2,  pages  33,  46. 
Subsection  bl. 

Elytra  with  distinct  anterior  spots  and  very  large  posterior  ones;  pronotum  distinctly 

narrower  than  elytra,  punctures  indistinct,  irregular Series  cl,  page  32. 

Elytra  with  indistinct' anterior  spots  and  small  transverse  posterior  ones;  pronotum 
not  distinctly  narrower  than  elytra,  punctures  distinct  and  regular. 

Series  c2,  page  32. 
'  Series  cl . 

Length  3.7  to  4  mm.;  brown;  pronotal  and  elytral  punctures  moderately  coarse;  pos- 
terior spot  of  elytra  with  distinct  dark  border.  Maine  and  high  mountains  of 
North  Carolina,  probably  in  Abies  fraseri,  and  New  Hampshire  in  Abies  balsamea. 
Species  index,  $  57-  J  62 1.  similis  n.  sp.,  page  44. 

Length  3.9  mm.;  dark  brown;  pronotal  and  elytral  punctures  coarse;  posterior  spot 
of  elytra  without  distinct  dark  border,  third  and  fifth  interspaces  with  acute 
rugosities,  spots  prominent.  Park  City,  Utah,  and  Bear  Lake,  British  Columbia. 
Species  index,  #63-J64 2.  utahensis  n.  sp.,  page  45. 

Series  c2. 

Length  5  to  5.5  mm.;  black;  pronotal  and  elytral  punctures  very  coarse;  elytra  with 
interspaces  3  and  5  broad  and  prominent.  Humboldt,  Cal.,  Astoria,  Oregon, 
and  Tenino,  Wash.     Species  index,  $  62-  J  65 3.  barberi  n.  sp.,  page  45. 

a  The  divisional,  subdi visional,  sectional,  subsectional,  serial,  and  species  characters 
constitute  a  complete  description  of  each  species;  e.  g.,  I,  A,  al,  62,  cl,  and  species  1. 
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Subsection  b2. 

Elytra  with  large  anterior  and  posterior  spots;  sides  parallel;  beak  never  longer  than 

prothorax Series  c3,  page  33. 

Elytra  with  small  to  moderately  large  anterior  and  posterior  spots;  sides  usually  slightly 
narrowed  posteriorly;  beak  sometimes  longer  than  prothorax. 

Series  c4,  page  33. 
Series  cS. 

Length  4.2  to  5  mm.;  brown;  pronotum  distinctly  narrower  than  elytra,  not  distinctly 
shining,  and  the  punctures  moderately  coarse  and  dense;  posterior  spots  of  elytra 
without  dark  border;  punctures  of  striae  coarse,  distinct.  Hoquiam  and  Pialschie, 
Wash.,  in  tops  of  Picea  sitehensis.    Species  index,  $  61- 9  64. 

4.  sitehensis  n.  sp.,  page  47. 

Length  5  to  5.3  mm.;  brown;  pronotum  not  distinctly  narrower  than  elytra,  shining, 
and  the  punctures  coarse;  posterior  spots  of  elytra  usually  with  faint  dark  bor- 
der; punctures  of  striae  indistinct,  especially  on  lateral  area.  Smith's  Ferry, 
Idaho,  and  Pikes  Peak,  Colo.,  in  tops  of  Picea  engelmanni.  Species  index, 
£62- J 68 5.  engelmanni  n.  sp.,  page  47. 

Lengfh  4.5  to  6  mm.;  brown;  pronotum  slightly  narrower  than  elytra,  moderately 
shining,  and  the  punctures  dense;  posterior  spot  of  elytra  with  or  without  faint 
dark  border.  Eastern  United  States,  in  terminals  of  Piny*  strobus,  rarely  in 
terminals  of  Pinus  resinosa  and  terminals  of  Picea.    Species  index,  £63-  J  68. 

6.  strobi  Peck,  page  48. 
Series  c4. 

Posterior  brown  spots  of  elytra  moderately  large;  fork  of  male  genitalia  very  stout. 

Subseries  dl,  page  33. 
Posterior  brown  .spots  of  elytra  small;  fork  of  male  genitalia  long  and  slender. 

Subseries  d2,  page  33. 
Subseries  dl. 

Length  4.3  to  6.7  mm.;  brown;  pronotum  not  distinctly  narrower  than  elytra,  punc- 
tures moderately  coarse;  elytral  interspace  3  broad,  flattened,  moderately  rugose, 
and  posterior  white  and  yellow  spots  usually  separated,  the  brown  one  smaller 
but  not  very  small  as  in  species  10,  and  the  white  one  extending  over  the  second 
interspace.  Mountains  of  North  Carolina  northward  to  New  Hampshire,  and 
west  to  Lake  Superior  region,  in  Pinus  under  bark  on  stumps  and  logs  and  trunks 
of  dying  trees,  and  base  of  saplings.    Species  index,  $  65-  J  71. 

7.  approximatus  n.  sp.,  page  49. 

Length  5.2  to  6.7  mm.;  brown;  pronotum  slightly  narrower  than  elytra,  punctures 
coarse;  elytral  interspaces  3  and  5  distinctly  elevated  and  rugose,  the  punctures 
of  striae  coarse,  and  the  posterior  white  and  yellow  spots  fused,  not  extending  over 
the  second  interspace.  Colorado,  in  Pinus  scopulorumf  thick  bark  on  base, 
stems,  tops,  and  terminals  of  saplings.    Species  index,  £  71- 9  75. 

8.  schwarzi  n.  sp.,  page  50. 
Subseries  d2. 

Elytral  interspaces  3  and  5  distinctly  elevated  and  broader  than  2  and  4;  pronotal 
punctures  moderately  coarse  and  densely  placed Minor  series  el,  page  34. 

Elytral  interspaces  3  and  5  but  slightly  broader  than  2  and  4,  strongly  elevated  and 
acutely  rugose;  pronotum  narrower  than  elytra,  punctures  very  coarse. 

Minor  series  e2,  page  34. 
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Minor  series  el . 

Length  6.2  to  7  mm.;  brown;  pronotum  as  broad  as  elytra,  with  sides  rounded;  elytra 
with  sides  scarcely  narrowed  posteriorly,  interspaces  3  and  5  broad,  elevated, 
rugose,  the  posterior  spots  fused,  and  the  yellow  one  large;  beak  not  longer 
than  the  prothorax  in  the  males.  Winnipeg,  Manitoba,  in  Pint/at  Species 
index,  £66-979 9.  canadensis  n.  sp.,  page  51. 

Length  4.9  to  7.7  mm.;  brown;  pronotum  with  sides  not  strongly  rounded;  elytra 
with  sides  narrowed  posteriorly  from  base,  posterior  spots  usually  separated, 
the  yellow  one  very  small  and  the  white  one  extending  to  first  interspace;  beak 
usually  longer  than  prothorax  in  both  sexes.  Board  man,  N.  C,  and  mountains 
of  North  Carolina,  to  Florida  and  Texas,  in  bark  of  Pinus  logs,  stumps,  trunks 
of  dying  trees,  and  rarely  in  base  of  saplings.    Species  index,   £67-  J  78. 

10.  nemorensis  Germar,  page  51. 

Length  4.2  to  5.8  mm.;  light  brown;  body  slender;  pronotum  slightly  narrower  than 
elytra;  elytra  with  sides  nearly  parallel,  interspaces  3  and  5  but  slightly  elevated, 
posterior  brown  spot  very  small;  beak  longer  than  prothorax  in  both  sexes. 
Experiment,  Ga.,  in  stems,  branches,  and  tops  of  Cedrus  deodars.  Species  index, 
£ 74-  J 79 11.  deodar*  n.  sp.,  page  52. 

Length  8.6  mm.;  brown;  pronotum  broad,  with  sides  broadly  rounded;  elytra  with 
sides  distinctly  narrowed  posteriorly,  interspace  3  very  broad,  not  coarsely 
rugose  as  in  yosemite;  posterior  spots  separated,  the  brown  one  very  small ;  beak 
distinctly  longer  than  prothorax.  Yosemite  Valley,  Cal.,  in  bark  of  living  pine 
with  P.  yosemite.    Species  index,  J  83 12.  calif ornkus  n.  sp.,  page  53. 

Minor  series  e2. 

Length  5.1  to  7.7  mm.;  brown;  pronotal  punctures  very  coarse,  not  dense;  elytra 
with  sides  nearly  parallel,  interspaces  3  and  5  strongly  elevated,  acutely  rugose, 
punctures  of  striae  rather  coarse,  and  posterior  spots  fused  on  lateral  area.  Yosem- 
ite Valley,  Siskiyou  County,  and  Lake  Tahoe,  Cal.,  in  Pinus  ponderosa  and  Pinus 
lambertiana.    Species  index,  £  65-  J  77 13.  yosemite  n.  sp.,  page  53. 

Length  4.8  to  6.8  mm.;  brown;  pronotal  punctures  very  coarse  and  dense;  elytra 
with  sides  nearly  parallel,  interspaces  3  and  5  elevated  and  rugose,  punctures 
of  stria?  rather  coarse,  and  posterior  spots  prominent  and  fused  on  the  sides.  Moun- 
tains of  southern  New  Mexico  and  Arizona,  in  Pinus  strobiformis  and  Pinus 
ponderosa.    Species  index,  £  73- 9  78 14.  webbi  n.  sp.,  page  54. 

Section  a%. 

Pronotum  with  posterior  angles  acute Subsection  b3,  pages  34,  55. 

Pronotum  with  posterior  angles  subrectangular Subsection  b4,  pages  34, 55. 

Subsection  b3. 

Length  5.1  to  7.4  mm.;  brown;  pronotum  broader  toward  base,  angles  acute,  sides 
converging  anteriorly,  slightly  constricted  toward  head,  punctures  coarse,  dis- 
tinct; elytra  with  anterior  spots  small,  yellow,  and  the  posterior  band  principally 
of  white  scales.  Monterey,  Cal.,  in  bark  of  logs  and  trunks  of  Pinus  radiata; 
also  one  specimen  from  Easton,  Wash.    Species  index,  £63-  9  65. 

15.  radiatx  n.  sp.,  page  55. 

Subsection  b4. 

Length  5.1  to  8.3  mm.;  brown;  pronotum  narrower  than  elytra,  sides  rounded  and 
Blightly  narrowed  anteriorly  but  not  distinctly  constricted  toward  head;  elytra 
with  anterior  spots  prominent,  oblique,  yellow,  the  posterior  indistinct  band 
composed  of  scattering  white  and  yellow  scales.  Oregon,  Washington,  Idaho, 
and  British  Columbia,  in  Pseudotsuga  mucronata.    Species  index,  £62-967. 

16.  fasdatus  Le  Conte,  page  56. 


THE  GENUS  PISSODES.  35 

Subdivision  B. 

Pronotum  with  basal  anglee  subrectangular;  beak  rather  stout,  moderately  long. 

Section  a3,  pages  35,  57. 
Pronotum  with  basal  angles  rounded;  beak  slender,  moderately  to  very  long. 

Section  a4,  pages  35,  58. 
Section  aS. 

Length  5.5  to  7.1  mm.;  dark  brown;  pronotal  punctures  not  distinctly  separated; 
elytra  with  faint  anterior  spot  toward  the  middle  and  indistinct  spots  of  reddish 
brown  and  white  scales  behind  the  middle,  interspaces  with  many  minute  white 
spots  toward  sides  and  on  declivity.  Hoquiam,  Wash.,  in  thick  bark  on  trunks 
of  dying  trees  and  stumps  of  Picea  sitdiensis.    Species  index,  $  64-  J  70. 

17.  costatus  Mannerheim,  page  57. 

Section  a4. 

Pronotal  punctures  distinctly  separated;  punctures  of  elytra!  striae  small  to  coarse. 

Subsection  b5,  pages  35,  59. 

Pronotal  punctures  irregular,  not  distinctly  separated;  punctures  of  elytra!  striae  very 

coarse  and  irregular Subsection  b6,  pages  36,  62. 

Subsection  65. 

Pronotum  not  distinctly  narrower  than  elytra  —  k.  Series  c5,  page  35. 

Pronotum  distinctly  narrower  than  elytra Series  c6,  page  36. 

Series  cS. 

Pronotum  short,  stout,  sides  strongly  rounded  and  constricted  toward  the  anterior 
margin;  elytral  interspaces  strongly  elevated  with  rather  coarse  rugosities. 

Subseries  d3,  page  35. 

Pronotum  elongate,  sides  rounded,  but  not  deeply  constricted  toward  head;  elytral 
interspaces  with  fine  rugosities Subseries  d4,  page  35. 

Subseries  dS. 

Length  4.2  to  5.2  mm.;  dark  brown;  elytra  without  anterior  spot  but  with  broad 
posterior  one,  interspaces  3  and  5  strongly  elevated,  convex,  rugose;  punctures 
of  striae  small.  New  Hampshire,  in  thin  bark  on  dying  Picea  mariana  and  Picea 
rubens.    Species  index,  $  77- J  81 18.  fiskei  n.  sp.,  page  59« 

Subseries  d4. 

Length  4.4  to  5.6  mm. ;  dark  brown ;  pronotum  short,  broad ;  elytra  with  small  obscure 
anterior  spots  and  distinct  posterior  ones  situated  toward  the  middle,  interspaces 
3  and  5  flattened,  scarcely  elevated,  rugosities  fine;  punctures  of  striae  coarse. 
Webster,  N.  H.,  in  Picea  mariana,  bark  of  small  tree.    Species  index,  £68-  J  84. 

19.  nigras  n.  sp.,  page  59. 

Length  4.2  to  6.1  mm.;  light  brown;  pronotum  elongate,  punctures  coarse,  irregular; 
elytra  with  small  anterior  spots  and  more  distinct  posterior  ones  just  behind 
the  middle,  interspaces  3  and  5  slightly  elevated  and  flattened;  punctures  of 
striae  moderately  coarse.  Mountains  of  West  Virginia,  in  Picea  rubensf  thick 
bark  on  logs.    Species  index,  £  74-  9  87 20.  puncticollis  n.  sp. ,  page  60. 

Length  4.1  mm. ;  dark  brown;  pronotum  elongate,  punctures  moderately  coarse,  regular; 
elytra  without  anterior  spots  and  with  very  small  posterior  ones  each  side  behind 
the  middle,  interspace  3  distinctly  broader,  elevated ;  striae  coarser  toward  the  base. 
Wallowa,  Oregon,  in  Pinus  murrayana;  reared  from  bark.    Species  index,  J  78. 

21.  murrayanx  n»  sp.,  page  60. 
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Series  c6. 

Length  6.9  to  7  mm.;  dark  brown;  pronotal  punctures  irregular,  elytra  without  dis- 
tinct anterior  spots,  but  with  distinct  spots  of  yellow  scales  behind  the  middle, 
interspaces  3  and  5  strongly  elevated,  and  punctures  of  strife  irregular.  Laad- 
ville,  Colo.,  National  Park,  Wyo.,  and  Black  Hills,  S.  Dak.,  in  Picea  canadensis 
thick  bark  on  base  of  trees.    Species  index,  9  87. 

22.  coloradensis  n.  sp.,  page  60. 

Length  6.5  mm.;  black;  protonal  punctures  coarse,  regular,  closely  placed  and  rather 
deep;  elytra  without  anterior  spots,  but  with  small,  rather  distinct,  posterior 
ones,  punctures  of  striae  coarse,  irregular,  and  smaller  on  the  lateral  area,  inter- 
spaces 3  and  5  reddish,  strongly  elevated,  and  broad.  Arctic  Circle,  Alaska,  and 
Montana  in  Picea  engelmanni.    Species  index,  9  89. 

23.'  alascensis  n.  sp.,  page  61. 

Length  6  to  7.3  mm.;  black;  pronotal  punctures  dense,  regular;  elytra  rarely  with 
small  anterior  white  spots,  but  with  small  white  spots  behind  the  middle,  inter- 
space 3  very  broad,  interspacial  rugosities  not  coarse,  punctures  of  striae  irregular 
and  not  smaller  on  the  lateral  area.  Marquette,  Mich.,  Lake  Superior  region, 
probably  in  Picea.    Species* index,  9  90 24.  rotundatus  Le  Conte,  page  61. 

Subsection  66. 

Punctures  of  elytral  striae  very  irregular,  spots  "of  scales  moderately  distinct;  pro- 
notum  not  distinctly  narrower  than  elytra Series  c7,  page  36. 

Punctures  of  elytral  striae  moderately  irregular,  spots  of  scales  evident  but  small  and 
obscured  by  scattering  white  or  yellow  scales;  pronotum  distinctly  narrower 
than  elytra Series  c8,  page  36. 

Series  c7. 

Length  6  to  7.7  mm.;  gray;  elytra  and  pronotum  rather  densely  clothed  with  whitish 
scales;  elytra  with  rather  distinct  anterior  and  posterior  spots,  and  punctures  of 
striae  not  very  closely  placed.  Ouray,  Colo.,  Alta  and  Park  City,  Utah,  probably 
in  Abies  t    Species  index,  $ 74-982 25.  burkei n.  sp.,  page 62. 

Length  7.4  to  10  mm.;  black;  elytra  and  pronotum  sparsely  clothed  with  whitish 
scales;  elytra  with  anterior  and  posterior  spots  evident  but  small,  and  punctures 
of  striae  very  deep  and  closely  placed.  Mount  Rainier,  Wash.,  and  Centsr- 
ville,  Idaho,  in  Abies  lasiocarpa  and  Abies  concolor;  also  at  Glacier,  B.  C.  Species 
index,  #81-983 26.  piped  n.  sp.,  page  62. 

Series  c8. 

Length  4.8  to  5.7  mm.;  black;  beak  moderately  long;  pronotum  convex,  without 
dorsal  irregularities.  Maine  to  Lake  Superior,  in  Abies  balsamea.  Species 
index,  #72-988 27.  dubius  Le  Conte,  page  63. 

Length  4.6  to  9.1  mm.;  black;  beak  very  long,  even  in  the  male;  pronotum  somewhat 
flattened,  and  usually  with  dorsal  irregularities,  sometimes  distinctly  impressed 
towards  base.  High  mountains  of  North  Carolina  in  Abies  fraseri.  Species 
index,  $ 72-9 100 28.  fraseri  n.  sp. ,  page  63. 

DIVISION  II. 

Elytral  interspaces  3  and  5  not  more  elevated  or  broader  than  2  and  4;  beak  short, 
slender;  pronotum  broad,  with  sides  behind  the  middle  nearly  parallel,  and  the 
basal  angles  rectangular;  punctures  of  elytral  striae  moderately  coarse,  regular; 
posterior  tibia  of  male  fringed  with  long  bristles. 
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Length  5.5  to  8  mm.;  black,  elytra  with  or  without  faint  anterior  spots  but  with  dis- 
tinct transverse  spots  of  white  or  yellow  scales  near  vertex,  and  the  punctures  of 
strise  moderately  coarse.  Wisconsin  to  New  Hampshire,  in  Pinus  strobtts. 
Species  index,  £61-967 29.  affinis  Randall,  page  64. 

Length  5.6  to  7.7  mm.;  black,  elytra  with  obscure  anterior  spots  and  small  posterior 
ones,  the  punctures  of  striae  coarse  and  deep.     Kaslo,  B.  C.     Species  index,  $  62, 

30.  curriei  n.  sp.,  page  65. 

SYNOPSIS  OF  PRIMARY  SEXUAL  CHARACTERS. 

Male  Genitalia. 

Stem  with  apex  uniformly  rounded Division  I 

Stem  with  apex  not  uniformly  rounded Division  II 

DIVISION  I. 

Section  al. 

Fork  slender Species  4,  5,  6 

Fork  short Species  4 

Fork  long Species  5 

Fork  moderately  stout Species  6 

Fork  long  and  stout Species  7,  8 

Fork  long  and  slender Species  9,  10,  11,  13 

Section  a2. 

Stem  narrowed  toward  apex,  but  not  constricted Species  15 

Stem  broad  toward  apex,  slightly  constricted  anteriorly Species  16 

Section  aj. 
Fork  long  and  slender Species  27,  28 

DIVISION   II. 
Fork  very  stout Species  29,  30 

SYNOPSIS  OF  SECONDARY  SEXUAL  CHARACTERS. 

Beak  longer  and  more  slender  in  females  than  in  males The  Genus 

Hind  tibia  of  male  vrittout  long  fringe  of  hairs Division  I 

Hind  tibia  of  male  with  long  fringe  of  hairs Division  II 

DIVISION  I. 

Beak  in  both  sexes  usually  shorter  than  prothorax,  rarely  longer Subdivision  A 

Beak  in  both  sexes  rarely  shorter  than  prothorax,  commonly  much  longer. 

Subdivision  B 
Subdivision  A. 

Apical  margin  of  abdominal  sternite  7  sinuate  or  not  in  males Section  al 

Apical  margin  of  abdominal  sternite  7  not  sinuate  in  males Section  a2 

Section  al. 

Apical  margin  of  abdominal  sternite  7  not  sinuate  in  males. 

Subsection  bl,  Species  1,2,3 

Apical  margin  of  abdominal  sternite  7  faintly  sinuate  in  males Subsection  b2 

$7936°  -U 4 
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Subsection  bt. 

Beak  Bhorter  than  prothorax  in  males,  rarely  longer  in  females. 

Series  c3,  Species  4,  5,  6 

Beak  as  long  as  prothorax  or  longer  in  males,  usually  longer  and  often  distinctly  so, 

in  females Series  c4,  Species  7,  8,  9,  10,  11,  12,  13,  14 

Section  a2. 

Beak  in  both  sexes  shorter  than  prothorax Species  15,  16 

Subdivision  B. 

Apical  margin  of  abdominal  sternite  7  faintly  sinuate,  but  without  apical  process  in 

females Section  a3,  Species  17 

Apical  margin  of  abdominal  sternite  7  without  or  with  process  in  males Section  a4 

Section  <U,  Subsection  bo. 

Apical  margin  of  abdominal  sternite  7  sinuate,  but  without  median  process  in 

males Species  18 

Apical  margin  with  median  process  in  males Species  20 

Subsection  b6. 

Apical  margin  of  abdominal  sternite  7  with  apex  uniformly  rounded  in  males. 

Species  25,  26,  27,28 
DIVISION  II. 

Beak  shorter  than  prothorax  in  both  sexes,  apical  margin  of  abdominal  sternite  7  with 
truncate  process  rising  from  deep  emargination  in  males Species  29,  30 

SYNOPSIS  OF  PUPAL  CHARACTERS. 

DIVISION  I. 

Head  with  one  or  more  minute  spines  on  posterior  margin  of  eyes Subdivision  A 

Head  without  minute  spines  on  posterior  margin  of  eyes Subdivision  B 

Subdivision  A. 

Abdominal  tergites  with  small  spines  alternating  with  larger  ones,  especially  on 

tergites  3  to  6 Section  al 

Abdominal  tergites  without  small  spines  alternating  with  larger  ones Section  a2 

Section  al,  Series  cS. 

Abdominal  tergites  5  and  6  with  small  spines  between  the  more  prominent  dorsal 
ones Species  4,  6 

Abdominal  tergites  5  and  6  without  small  spines  between  the  more  prominent  dorsal 
ones Species  5 

Series  c4. 

Abdominal  tergites  5  to  6  without  small  spines  between  the  more  prominent  dorsal 
ones Species  7-14 

Section  ai. 

Abdomen  with  prominent  epipleural  spines Series  c5,  Species  15 

Abdomen  with  small  epipleural  spines Series  c6,  Species  16 
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Subdivision  B. 

Abdominal  tergites  with  small  spines  alternating  with  the  larger  ones  and  with  small 
spines  between  the  more  prominent  dorsal  ones. 

Epipleurite  9  with  bristles Section  a3 

Epipleurite  9  without  bristles Section  a4 

Section  aS. 

Abdominal  tergites  4  to  5  with  two  small  spines  between  the  more  prominent  dorsal 
ones Species  17 

Section  a4. 

Abdominal  tergites  4  to  5  with  four  small  spines  between  the  more  prominent  dorsal 
ones. 

Beak  without  pair  of  spines  between  middle  and  apex Species  25,  26 

Beak  with  pair  of  small  spines  between  middle  and  apex Species  27 

DIVISION  II. 

Abdominal  tergites  4  and  5  with  two  small  spines  between  the  more  prominent  dorsal 
ones;  beak  with  pair  of  small  spines  between  apex  and  middle Species  29 

SYNOPSIS  OF  LAKVAX  CHA&AOTBBS. 

DIVISION  I,  Subdivision  A.   . 

Mandibles  with  middle  tooth  emarginate Section  al 

Mandibles  with  middle  tooth  triangular Sections  a2,  a3 

Mandibles  with  middle  tooth  emarginate  or  triangular Section  a4 

Sectional. 

Apical  tooth  acute Subsection  l>2 

Abdominal  spiracles  distinct. 

Head  without  distinct  eye-spots Species  4,  5 

Head  with  distinct  eye-spots Species  6 

Series  c4. 
Abdominal  spiracles  distinct. 

Head  without  distinct  eye-spots Species  7,  10 

Head  with  distinct  eye-spots Species  14 

Section  ai. 

Apical  tooth  obtuse;  head  with  distinct  eye-spots Species  15 

Apical  tooth  acute;  head  with  distinct  eye-spots Species  16 

Subdivision  B. 

Section  a3. 

Abdominal  spiracles  obscure;  apical  tooth  acute;  median  tooth  triangular;  head  with 
distinct  eye-spots Species  17 

Section  a4. 

Series  co. 

Abdominal  spiracles  moderately  distinct. 

Apical  tooth  obtuse;  middle  tooth  triangular;  head  without  eye-spots.  .Species  18 
Apical  tooth  acute;  middle  tooth  emarginate;  head  without  distinct  eye-spots. 

Species  20 
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Series  c7. 

Abdominal  spiracles  moderately  distinct;  apical,  subapical,  and  median  teeth  obtuse; 
head  with  distinct  eye-spots Species  25 

Abdominal  spiracles  obscure;  apical  tooth  acute;  middle  tooth  triangular;  head  with- 
out distinct  eye-spots Species  26 

Series  c8. 

Abdominal  spiracles  obscure;  apical  tooth  acute;  median  tooth  emarginate. 

Species  27 
Apical  tooth  obtuse;  median  tooth  emarginate Species  28 

TABLE  OF  DISTRIBUTION. 

THE  WORLD. 

In  Europe  and  Asia,  from  Spain  and  England  into  eastern  Siberia  and  Japan  and 
northward  into  Sweden  and  Russia,  probably  to  the  Arctic  Circle;  in  North  America, 
from  Mexico  and  Florida  to  the  Arctic  Circle  in  Alaska  and  eastward  to  the  Atlan- 
tic   The  genus 

NORTH  AMERICA— DIVISION- 1. 

Subdivision  A. 

Section  at. 

Maine  to  higher  mountains  of  North  Carolina Species   1 

Mountains  of  Utah  to  Bear  Lake,  British  Columbia Species   2 

Coast  of  northwestern  California  to  western  Washington Species   3 

Coast  of  northwestern  Oregon  and  western  Washington Species  4 

Smiths  Ferry,  Idaho,  to  Pikes  Peak.  Colorado Species   5 

New  Brunswick,  southwest  through   mountains  to  Biltmore,  N.  C.  (dis- 
tribution of  white  pine) Species   6 

Eastern  United  States,  south  through  mountains  to  North  Carolina  and 

eastward  to  Maine Species   7 

Eastern  Washington  to  Leadville.  Colo.,  and  Black  Hills  of  South  Dakota.  .Species   8 

Winnipeg,  Manitoba,  to  Michigan Species   9 

Atlantic  coast  region  and  Lower  Austral  life  zone,  northward  probably  to 
Long  Island,  New  York,  and  westward  through  the  Gulf  States  into 

Texas Species  10 

Georgia Species  11 

Yosemite  Valley,  California Species  12 

Mountains  of  northern  California Species  13 

Southern  New  Mexico  and  Arizona,  and  probably  mountains  of  western   . 

Texas,  into  Mexico Species  14 

Section  aS. 

Monterey  and  Palo  Alto,  Cal.,  Easton,  Wash Species  15 

Northwestern  California,  into  British  Columbia Species  16 

Subdivision  B. 

Stction  a3. 

Coast  of  western  Washington  to  Sitka Species  17 
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Section  a-i. 

New  Hampshire Speci 

New  Hampshire Spec 

High  mountains  of  West  Virginia Speci 

Northeastern  Oregon Speci 

Black  Hills,  South  Dakota,  and  central  Colorado .'.Speci 

Koyukuk  River,  Alaska,  lat.  67°  69'.  long.  151° Speci 

Northern  Michigan Speci 

Colorado  and  Utah Speci 

Mount  Rainier,  Washington Spec 

Maine  to  Northern  Michigan Spec 

Higher  mountains  of  North  Carolina Speci 

DIVISION  II. 


esl8 
19 
es20 
es21 
es  22 
es23 
es24 
es25 
es26 
es27 
es28 


New  Hampshire  to  northern  Pennsylvania,  westward  into  Minnesota Species  29 

Kaslo,  British  Columbia Speci&s  30 

TABLE  SHOWING  RELATIONS  OF  SPECIES  TO  HOST  TREES. 

Piuodes  Hosts,  etc. 

species 
numbers. 

1.  Abies  balsamea  and  A.fraseri.     Dying  bark  on  branches  and  witch's  broom. 

2.  Abies'!    (Not  observed.) 

3.  Picea  sitchensis?    (Not  observed.) 

4.  Picea  sitchensis.    Living  bark  of  terminals  and  tops  of  young  trees,  causing  serious 

injury. 

5.  Picea  engelmanni.    Living  bark  of  terminals  and  tops  of  young  trees,  causing 

serious  injury. 

6.  Pinus  strobus,  common ;   Pinus  rigida,  rare;   Pinus  divaricata,  rare;   Picea  rxibens, 

frequent;    Picea  excelsa,  frequent.    Living  terminals  of  saplings  and  small 
trees,  causing  serious  damage  to  white  pine. 

7.  Pinus  strobus,  Pinus  rigida,  Pinus  echinata.  Pinus  resinosa,  Pinus  virginiana.  and 
*    Pinus  pungens.     Living  and  dying  thick  and  thin  bark  on  base  and  trunks  of 

standing  and  felled  trees,  stumps,  and  base  and  stems  of  saplings.     Injurious 
to  the  last. 

8.  Pinus  ponderosa  and  Pinus  scopulorum.     Living  and  dying  bark  on  base,  stems, 

tops  (?),  and  terminals  of  saplings. 

9.  Pinus?    (Not  observed.) 

10.  Pinus  palustris,  Pinus  iirda,  Pinus  virginiana,  and  Pinus  echinata.    Living  and 

dying  thick  bark  on  standing  and  felled  trees,  stumps,  and  base  and  stems  of 
saplings. 

11.  Cedrus  deodara.    Living  branches,  tops,  and  terminals,  causing  serious  injury. 

12.  Pinus  ponderosa.     Living  thick  bark  on  trunks  of  small  trees,  evidently  causing 

scars. 

13.  Pinus  ponderosa  and  Pinus  lambertiana.     Living  and  dying  thick  bark  on  stand- 

ing and  felled  trees  and  stumps  and  on  base  and  stems  of  saplings. 

14.  Pinus  strobi/onnis,  Pinus  scopulorum,  and  Pinus  contorta  (murrayana).     Living  (?) 

and  dying  bark  on  base  and  stems  of  saplings  and  of  standing  and  felled  trees. 

15.  Pinus  radiata  and  Pinus  sylvestris.    Thick  and  dying  bark  on  standing  and  felled 

trees  and  stumps  and  on  base,  stems,  tops,  and  tops  of  saplings. 

16.  Pseudotsuga  taxifolia.     Living  and  dying  thick  bark  on  standing  and  felled  trees 

and  stumps  and  on  base  and  stems  of  saplings,  causing  serious  injury  to  saplings. 

17.  Picea  sitchensis.     Living  and  dying  thick  bark  on  standing  girdled  trees  and  stumps 

of  felled  ones. 
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Piuodes  Hosts,  etc. 

species 
numbers. 

18.  Picea  rubens  and  Picea  mariana.    Dying  (?)  thick  bark  on  logs,  stumps,  and  trunks 

of  small  standing  trees. 

19.  Picea  mariana.    Dying  bark  on  trunk  of  small  tree. 

20.  Picea  rubens.  Dying  bark  on  felled  and  standing  trees. 

21.  Pinus  contorta  (murrayana).    Thin  bark  on  standing  tree. 

22.  Picea  canadensis  and  Picea  engelmanni?    Dying  thick  bark  on  base  of  standing 

trees. 

23.  Picea.    Thick  bark  on  living  trees.    (Brunner's  notes.) 

24.  Probably  in  Picea  rubens?  and  Picea  canadensis?    (Not  observed.) 

25.  Abies  lasiocarpa  and  Abies  concolor?    Living  thick  bark  on  trunks  and  base  of 

living  and  dying  trees.    Injurious. 
28.  Abies  lasiocarpa  and  Abies  concolor.    Living  and  dying  thick  bark  on  living  and 
dying  trees. 

27.  Abies  balsamea.    Living  and  dying  bark  on  trunks  of  living  and  dying  trees  and 

snags  of  storm-broken  trees;  also  in  trunks  of  felled  trees. 

28.  Abies  fraseri.    Living  and  dying  bark  on  trunks  of  living  and  dying  trees. 

29.  Pinus  strobus.    Thick  bark  on  stump. 

30.  Hoet  not  observed ;  probably  pine. 

TABLE  OF  HOST  TREES. 

Tree  species.  Piuocte  spe- 

(Britton  classification,  1908.)  Common  name.  cies  number 

Pinus  strobus White  pine 6,  7,  29. 

lambertiana Sugar  pine 13. 

strobiformis Mexican  white  pine 14. 

resinosa Red  pine 7 . 

ponderosa Western  yellow  pine 8,  12,  13. 

scopulorum Rock  pine 8, 14. 

murrayana Lodgepole  pine 14,  21. 

palustris Longleaf  pine 10. 

rigida Pitch  pine 6,  7. 

echinata Shortleaf  pine 7,  10." 

txda Loblolly  pine 10. 

radiata Monterey  pine 15. 

banksiana  (divaricala) Gray  pine 6. 

virginiana Virginia  or  scrub  pine 7,  10. 

pungens , Table  mountain  pine 7. 

sylvestris  (introduced) Silver  pine 15. 

Picea  canadensis White  spruce 22,  24?. 

rubens Red  spruce 6, 18,  20. 

mariana Black  spruce 19. 

excelsa  (introduced) Norway  spruce 6. 

engelmanni Engelmann  spruce 5,  22?,  23. 

sitchensis Sitka  spruce 3?,  4,  17. 

Pseudotsuga  mucronaia  (taxifolia) Douglas  spruce 16. 

Abies  balsamea Balsam  fir 1,  27. 

fraseri Eraser's  balsam  fir 1,  28. 

lasiocarpa White  fir 25,  26. 

concolor Silver  fir 25?,  26?. 

Cedrus  deodara  (introduced) Deodar  cedar 11. 
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CHABACTERS  COMMON  TO  THE  SPECIES  OF  THE  GENUS. 

Adults. — Prothorax  with  anterior  ventral  margin  not  distinctly 
emarginate;  tibiae  with  incurved  apical  tooth;  femora  unarmed; 
anterior  coxae  not  widely  separated;  abdominal  tergites  covered  by 
elytra;  sternites  3  and  4  (first  and  second  visible)  very  long;  5  and  6 
short;  7  as  long  as  5  and  6  together;  eyes  rounded,  widely  separated; 
body  oblong,  reddish  brown  to  black,  sparsely  to  thickly  clothed  with 
slender  to  broad  scales,  the  latter  often  forming  spots  on  the  prono- 
tum,  elytra,  and  femora. 

Sexes. — Females  with  but  7  visible  abdominal  tergites;  beak  longer, 
smoother,  and  more  slender  than  in  the  males.  Males  with  8  visible 
abdominal  tergites;  beak  shorter,  stouter,  less  shining,  and  more 
distinctly  punctured. 

Eggs. — Pearly  white,  slightly  oblong,  and  equally  rounded  at  both 
ends. 

Larvse. — Elongate,  cylindrical,  yellowish  white,  footless;  body  with 
12  closely  wrinkled  segments,  those  of  the  thorax  not  larger  or  more 
permanent  than  the  first  abdominal. 

Pupae. — Of  the  general  size  and  form  of  the  adults,  with  the  beak 
folded  on  the  mesosterna  and  metasterna;  tips  of  the  posterior  tarsi 
even  with  tips  of  wing-pads;  head,  beak,  and  abdominal  segments 
armed  with  spines,  the  ninth  abdominal  having  2  rather  prominent 
epipleural  spines. 

Larval  galleries. — Excavated  in  the  inner  bark  and  sometimes 
marking  or  grooving  the  surface  of  the  wood;  elongate,  winding,  and 
either  in  the  bark  or  outer  wood,  ending  in  pupal  cells  which  are  lined 
with  excelsior-like  borings. 

Host  trees. — Pinus,  Picea,  Abies,  Cedrus,  and  Psevdotsuga. 

Distribution. — Spain  and  England  into  eastern  Siberia  and  Japan; 
America  north  of  Mexico. 

CHABACTERS  COMMON  TO  THE  SPECIES  OF  THE  MAJOR  AND 
MINOR  DIVISIONS. 

DIVISION  I. 
(Species  Nog.  1  to  28.) 

Adults. — Elytra!  interspaces  3  and  5  broader  and  more  elevated 
than  2  and  4. 

Sexes. — Hind  tibiae  of  the  males  without  long  fringe  of  hairs. 

Pupae  and  larvae. — Apparently  without  distinctive  divisional  char- 
acters, so  far  as  observed. 
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Subdivision  A. 

(Species  Nos.  1  to  16.) 

Adults. — Elytra  always  with  a  distinct  spot  of  densely  placed  scales 
on  the  anterior  lateral  area,  and  always  with  a  spot  or  band  of  scales 
near  the  vertex  of  the  declivity. 

Sexes. — Beak  of  both  sexes  usually  shorter  than  the  prothorax, 
rarely  longer. 

Pupae. — Eyes  with  one  or  more  minute  spines  on  the  posterior 
margin. 

Larvae. — The  subdivisional  characters  of  the  larva  have  not  been 
recognized. 

SECTION  al. 
(Species  Nos.  1  to  14.) 

Adults. — Elytra  with  distinct  spots  (instead  of  a  continuous  band) 
near  the  vertex  of  the  declivity. 

Sexes. — Apical  margin  of  the  seventh  abdominal  sternite  of  the 
male  not  sinuate,  or  rarely  so. 

Pupse. — Abdominal  tergites  with  small  scutellar  spines,  alter- 
nating with  larger  ones. 

Larvae. — Median  tooth  of  mandible  emarginate. 

Host  trees. — Abies,  Picea,  Pinus,  and  Cedrus. 

Distribution. — Eastern  and  western  United  States,  from  the  Gulf 
States  and  Mexico  into  Canada  and  British  Columbia. 

Subsection  bl. 
(Species  Nos.  1  to  3.) 

Adults. — Beak  moderately  stout,  shorter  than  the  prothorax;  basal 
angles  of  pronotum  subobtuse;  third  and  fifth  elytral  interspaces 
strongly  elevated  and  rugose.  In  species  1  and  2  the  anterior  spots 
on  the  elytra  are  distinct,  the  posterior  ones  are  very  large,  and  the 
pronotum  is  distinctly  narrower  than  the  elytra,  while  in  species  3 
the  anterior  and  posterior  spots  are  indistinct  and  the  pronotum  is 
not  distinctly  narrower  than  the  elytra. 

Sexes. — Apical  margin  of  seventh  abdominal  sternite  of  male  not 
emarginate. 

Host  trees. — Abies,  so  far  as  observed. 

Distribution. — Species  1,  North  Carolina;  species  2,  British  Colum- 
bia; species  3,  California  into  Washington. 

1.    Piflsodes  similis  n.  pp. 
(Plate  III,  flg.  1.) 

The  type  specimen  is  labeled  "Type  No.  7424,  U.S.N .M.;"  name; 
"type  of  drawing;  Black  Mts.,  N.  C,  VI.  27-30;  ? ."  It  was 
collected    by  Dr.   William   Beutenmuller  in   the  spruce  forest  on 
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Black  Mountain,  North  Carolina,  in  1905.  The  type  and  one  male 
are  in  the  type  collection  of  the  U.  S.  National  Museum.  Three 
females  and  one  male  from  the  same  locality,  labeled,  respectively, 
"VI-17,"  "VI-17,"  "VI-19,"  and  "VI-30,"  were  returned  to  the 
American  Museum  of  Natural  History,  New  York  City.  A  dead 
specimen  was  collected  by  the  writer  at  Camp  Caribou,  Maine, 
June  7,  1900,  on  dead  branch  of  "  witch's  broom, "  on  balsam  fir. 
Larval  mines  and  pupal  cells  were  observed  in  adjoining  twigs,  and 
another  dead  specimen  was  taken  at  Waterville,  N.  H.,  May  4,  1906, 
from  a  pupal  cell  in  dead  branch  of  "witch's  broom,"  on  balsam 
fir.     Several  specimens  had  emerged  from  the  same  branch. 

Distinctive  characters. — This  species  is  closely  allied  to  P.  Utah- 
ensis,  from  which  it  is  distinguished*  by  the  moderately  coarse  pro- 
notal  punctures  and  the  very  large  posterior  spot  which  extends 
anteriorly  to  the  middle  of  the  elytra,  and  is  surrounded  by  a  dis- 
tinct dark  border. 

Variations. — The  specimens  vary  in  length  from  3.7  to  4  mm., 
and  in  color  from  light  brown  to  dark  brown,  with  but  slight  varia- 
tion in  the  spots.     Eight  adult  specimens  were  examined. 

Host  trees. — Abies  balsamea;  Abies  fraseri. 

Distribution  (Plate  XIX,  fig.  1). — (Hopk.U.S.)  Maine:  Camp  Cari- 
bou, Parmacbene  Lake.  New  Hampshire:  Waterville.  (A.M.N.H.) 
North  Carolina:  Black  Mountains. 

2.     Pissodes  utahensis  n.  sp. 

The  type  specimen  is  labeled  "Type  No.  7425,  U.S.N.M.;"  name; 
"type  of  drawing;  Park  City,  Ut.,  6.17;  Coll.  Hubbard  &  Schwarz; 
952;    <?  1." 

Distinctive  characters. — This  species  is  closely  allied  to  the  pre- 
ceding, from  which  it  is  distinguished  by  the  coarser  pronotal  punc- 
tures and  the  smaller  posterior  spots,  which  do  not  extend  forward 
to  the  middle  of  the  elytra  and  do  not  have  a  distinct  darker  border. 

Variation. — There  is  very  little  variation  in  size,  but  the  scales 
vary  from  white  to  a  yellowish  brown.  Five  adult  specimens,  4 
males  and  1  female,  have  been  examined. 

Host  tree. — Unknown,  probably  Abies. 

Distribution  (Plate  XIX,  fig.  2). — (U.S.N.M.)  British  Columbia: 
Bear  Lake  (London  Hill  Mine).      Utah:  Alta,  Park  City. 

3.     Piflsodes  barberi  n.  sp. 

The  type  specimen  is  labeled  "Type  No.  7426,  U.S.N.M. ;"  name; 
"Bair's  R[an]ch,  Redw[oo]d  Cr[ee]k;  Humboldt  Co.,  Cal.,  13.6  [June 
13,  1903];  II.  S.  Barber,  collector;  327;    9   1." 

Distinctive  characters. — This  species  is  at  once  distinguished  from 
all  of  the  other  species  of  the  first  subdivision  by  its  darker  color, 
the  very  coarse  punctures  of  the  pronotum  and  elytral  stria>,  the 
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strongly  elevated  and  acutely  rugose  third  and  fifth  interspaces  of 
the  elytra,  and  the  small  posterior  spot.  The  pronotal  punctures 
are  also  more  distinctly  separated  than  in  the  other  species. 

Variations. — There  is  some  variation  in  size — the  length  ranging 
from  5  mm.  to  5.5  mm. — and  in  the  elytral  spots,  color  of  scales, 
etc.  Three  adult  specimens,  1  female  and  2  males,  have  been 
examined. 

Host  tree. — Unknown,  probably  Picea. 

Distribution  (Plate  XIX,  fig.  3).— (U.S.N.M.)  California:  Hum- 
boldt County.     Oregon:  Astoria.     Washington:  Tenino. 

Subsection  b2. 
(Specto  Noe.  4  to  14.) 

Adults. — The  beak  is  slender  and  shorter  than  the  prothorax  in 
some  species  and  longer  in  others.  The  basal  angles  of  the  pronotum 
are  rectangular  but  not  acute.  The  third  and  fifth  elytral  inter- 
spaces are  moderately  to  strongly  elevated  and  rugose.  Species  4  to  6 
have  large  anterior  and  posterior  spots  on  the  elytra.  The  sides  of 
the  elytra  are  parallel  and  the  beak  is  never  longer  than  the  pro- 
thorax.  Species  7  to  14  have  small  anterior  and  posterior  spots  on 
the  elytra;  the  elytra  are  slightly  narrowed  anteriorly  and  the  beak 
in  some  of  the  species  is  longer  than  the  prothorax.  Species  9  to  12 
have  the  third  and  fifth  interspaces  of  the  elytra  distinctly  elevated 
and  broader  than  the  second  and  fourth,  and  the  punctures  of  the 
pronotum  are  moderately  coarse  and  densely  placed.  Species  13 
and  14  have  the  third  and  fifth  interspaces  of  the  elytra  only  slightly 
broader  than  the  second  and  fourth,  but  strongly  elevated  and 
acutely  rugose.  The  pronotum  is  distinctly  narrower  than  the  elytra 
and  the  pronotal  punctures  are  very  coarse. 

Sexes. — In  species  4  to  6  the  beak  of  the  males  is  shorter  than  the 
thorax  and  that  of  the  females  is  rarely  longer,  while  in  species  7  to  14 
the  beak  of  the  males  is  as  long  as  the  prothorax,  and  in  a  few  cases 
longer;  that  of  the  females  is  usually  longer  and  often  distinctly  so. 

Pupae— The  fifth  *and  sixth  abdominal  tergites  of  species  4  and  6 
have  small  spines  between  the  prominent  dorsal  ones,  while  in  species 
5  and  7  to  14  they  are  obscure  or  absent. 

Larvae. — The  apical  tooth  of  the  mandibles  is  acute  and  the  ab- 
dominal spiracles  are  distinct.  In  species  4,  5,  and  7  to  10  the  eye 
spots  are  distinct,  while  in  species  6  and  14  they  are  not. 

Hosts. — Species  4  and  5,  Picea;  species  6,  Pinus  and  Picea;  species 
7,  8,  10,  and  12  to  14,  Pinus;  species  11,  Cedrus. 

Distribution. — Species  4,  Rocky  Mountains;  species  5,  Pacific 
coast;  species  6  and  7,  eastern  United  States;  species  8,  northern 
Rocky  Mountains;  species  9,  Canada;  species  10,  11,  Southern 
States;  species  12,  13,  California;  species  14,  southern  Rocky  Moun- 
tains. 
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4.     Pisaodes  sitchensis  n.  sp. 
(Plate  V,  Or.  fi;  Plate  XIII;  text  figs.  5-7.) 

The  type  specimen  is  labeled  "Type  No.  7428,  U.S.N.M.;"  name; 
"Hoquiam,  Wash.;  H.  E.  Burke,  collector;  ?;  Hopk.  U.  S.  2289c." 
The  species  was  described  from  a  large  series,  including  all  stages, 
work,  and  parasites,  collected  and  reared  from  terminals. 

Distinctive  characters. — This  species  is  closely  allied  to  P.  engel- 
manni  and  P.  strobi,  from  the  first  of  which  it  is  distinguished  by  the 
subopaque  pronotum,  the  absence  of  dark  band  on  the  posterior  spot 
of  the  elytra,  and  the  rather  coarse  punctures  of  the  elytral  striae; 
from  the  latter  it  is  distinguished  by  its  average  smaller  size  and  nar- 
rower prothorax,  as  well  as  by  its  distribution  and  habits. 

Variations. — There  is  not  very  much  variation  in  size — length 
5  to  5.3  mm.  The  color  ranges  from  light  to  dark  brown.  The  spots 
of  scales  vary  in  size,  color,  and  density,  and  there  is  some  variation 
in  the  relative  width  of  the  prothorax  and  in  the  size  of  the  punctures 
of  the  elytral  striaB.  More  than  200  specimens  have  been  examined, 
including  both  sexes,  larvae,  pupae,  and  work. 

Host  tree. — Picea  sitchensis ,  infesting  tops  and  terminals  of  saplings 
and  small  trees;  quite  injurious. 

Extensive  observations  have  been  made  by  Mr.  Burke  on  the  habits 
and  seasonal  history  of  this  species. 

Distribution  (Plate  XIX,  fig.  4). — (Hopk.  U.  S.)  Oregon:  Astoria. 
Washington:  Hoquiam,  North  Bend,  Pialschie,  Satsop. 

5.    Pissodes  engelmanni  n.  sp. 

(Plate  VI,  fig.  5.) 

The  type  specimen  is  labeled  "Type  No.  7427,  U.S.N.M.;"  name; 
"type  of  drawing;  Picea  engelmanni;  Smith's  Ferry,  Idaho,  Aug.  10, 
'05;  J.  L.  Webb,  collector;? 3;  Hopk.  U.  S.  5314."  From  a  series 
of  50  adults  reared  August  23  to  November  14  from  section  of  top  of 
spruce  containing  larvae  and  pupae  collected  August  10,  1905. 

Distinctive  characters. — This  species  is  distinguished  from  the  pre- 
ceding in  that  the  pronotum  is  shining,  the  posterior  spot  of  the 
elytra  has  a  dark  border,  and  the  punctures  of  the  elytral  striae  are 
indistinct,  especially  on  the  lateral  area.  From  P.  strobi  it  is  dis- 
tinguished by  its  generally  smaller  size,  coarse  punctures  of  the 
pronotum,  and  more  obscure  punctures  of  the  elytral  striae,  as  also 
by  its  distribution,  habits,  and  host. 

Variations. — There  is  very  little  variation  in  size.  The  color 
ranges  from  light  to  dark  brown,  the  spots  of  scales  vary  in  size,  color, 
and  density,  and  the  dark  border  of  the  posterior  spot  from  distinct 
to  obscure.  The  punctures  of  the  pronotum  and  elytra  vary  con- 
siderably in  size  and  distinctness.  More  than  150  specimens  were 
examined,  including  both  sexes,  larvae,  pupae,  and  work. 
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Host  tree. — Picea  engelmanni,  infesting  tops  and  terminals  of 
saplings  and  small  trees;  quite  injurious. 

Extensive  observations  on  the  habits  and  seasonal  history  of  this 
species  have  been  made  by  Messrs.  Burke  and  Webb. 

Distribution  (Plate  XIX,  fig.  5). — (Hopk.  U.  S.)  Colorado:  Mani- 

tou  Park.     Idaho:  Smiths  Ferry.     Montana:  Little  Belt  National 

Forest. 

6.    Pissodes  strobi  Peck. 

(Plate  III,  flg.  6;  Plate  VI,  fig.  6;  Plate  XIV;  text  flgs.  1,  2.) 

This  species  is  represented  in  the  collection  by  a  typical  specimen 
labeled  with  name,  "  type  of  drawing;  Pinus  strobus;  Webster,  N.  H. ; 
W.  F.  Fiske,  collector;  ?  6;  Hopk.  U.  S.  3215b;"  by  2  specimens 
labeled  ('£inus  strobus;  Milford,  Pa.;  A.  D.  Hopkins,  Nov.  14-25, 
bred;  Hopk.  U.  S.  6077,"  and  by  one  small  specimen  labeled 
"EdsallviUe,  Pa." 

Distinctive  characters. — This  species  is  most  closely  allied  to  P. 
engelmanni,  from  which  it  is  distinguished  by  its  average  larger  size, 
dense  punctures  of  the  pronotum  and  distinct  punctures  of  the 
elytral  striae,  as  well  as  by  its  distribution  and  habits. 

Variations. — There  is  considerable  variation  in  size — 4.5  to  6  mm. 
in  length — but  the  average  is  nearer  the  latter  extreme.  The  color 
ranges  from  dark  to  light  brown.  The  spots  of  scales  vary  consid- 
erably in  size,  density,  and  color  and  in  the  presence  or  absence  of 
a  dark  border  to  posterior  lateral  spot  of  the  elytra.  There  is  also 
considerable  variation  in  the  form  of  the  pronotum  and  in  the 
punctures  of  the  pronotum  and  elytral  striae.  More  than  500  speci- 
mens were  examined,  including  all  stages  and  work. 

Host  trees. — Pinus  strobus,  Pinus  rigidaf  Pinus  divaricatat  Picea 
rubensf  and  Picea  excelsa;  infesting  terminals.  Very  injurious  to 
white  pine,  much  less  so  to  the  other  species. 

Distribution  (Plate  XIX,  fig.  6). — (Hopk.  U.  S.)  Connecticut: 
Hartford,  Pomfret  Center.  Maine:  Alfred,  Bangor,  Portland. 
Massachusetts:  Framingham.  Michigan:  Grand  Rapids.  New 
Hampshire:  Colebrook,  Dover,  Franconia,  Keene,  Monadnock,  New- 
port, Penacook,  Pike,  Rochester,  Tamworth,  Webster,  Wiers. 
New  York:  Kiamesha,  Kidders.  North  Carolina:  Biltmore  (David- 
sons River).  Pennsylvania:  Cisuarun,  Milford,  Mount  Airy  (Frank- 
lin County),  Trucksville,  Wilkesbarre.  West  Virginia:  Kanawha 
Station,  Cairo.  Wisconsin:  Ashland.  Canada:  Ontario — Guelph, 
Ottawa;  New  Brunswick — Chatham,  Frederickton.  (Hopk.  W.  Va.) 
Massachusetts:  Middlesex  Falls.  West  Virginia:  St.  George,  Tucker 
County.  (U.S.N.M.)  Massachusetts:  Boston.  Pennsylvania:  Ed- 
sallviUe. Michigan:  Grand  Ledge.  New  Hampshire:  Contoocook. 
New  York:  New  Baltimore. 
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Bibliography  and  Synonymy.  . 

Rhynchasnus  strobi  Peck,  1817,  p.  2,  pi.  2.    Harris,  1841,  pp.  63-64. 

Pissodes  strobi  (Peck)  Say,  1831,  p.  14  (in  part).  Fitch,  1858,  pp.  732-736,  pi.  3,  fig. 
1.  Say,  1859,  p.  277  (in  part).  Walsh  and  Riley,  1869,  p.  26,  fig.  22.  Gem- 
minger  and  Harold,  1871,  p.  2432.  Le  Baron,  1874,  p.  139,  fig.  63.  Thomas, 
1876,  pp.  133-134  (in  part).  Le  Conte,  1876,  pp.  142-143  (in  part).  Fuller, 
1880,  pp.  5-6,  fig.  2.  Saunders,  1883,  p.  55,  fig.  23  (in  part).  Packard,  1886, 
pp.  322-325,  pi.  9  (in  part).  Lintner,  1888,  p.  24,  figs.  6,  7.  Packard,  1890,  pp. 
734-741  (in  part).  Riley  and  Howard,  1890,  p.  348  (parasite);  1891,  p.  468  (in 
part).  Lintner,  1893,  pp.  344-345,  fig.  22  (in  part).  Hopkins,  1893,  p.  205,  No. 
219  (in  part);  1899,  pp.  259-260,  345,  441  (in  part).  Chittenden,  1899,  pp.  58-59, 
figB.  11,  12  (in  part).  Felt,  1906,  pp.  397-401  (in  part).  Hopkins,  1906,  pp. 
252-253,  figs.  61,  62;  1907,  pp.  1-7,  figs.  1-6;  1909,  pp.  11,  16,  17,  figs.  8,  9. 

7.    Pissodes  approximates  n.  sp. 

(Plate  VI,  flg.  7;  Plate  XV,  figs.  A,B.) 

The  type  specimen  is  labeled  "Type  No.  7430,  U.S.N.M.;"  name; 
"Pinu8  strobus;  Lynn  Woods,  Mass.;  A.  D.  Hopkins,  June  11,  '06, 
bred;  ?  ;  Hopk.  U.  S.  6332."  This  specimen  was  reared  from  larvae 
*in  bark  from  base  of  white  pine  sapling  defoliated  by  the  gipsy  moth. 
The  type  series  is  represented  by  a  male  labeled  the  same  as  the 
type,  one  labeled  "Camb.;  Coll.  Hubbard  &  Schwarz;  & ,"  and  2 
males  labeled  "Marquette,  Mich.,  27.6;  Coll.  Hubbard  &  Schwarz." 

Distinctive  characters. — This  species  has  been  commonly  confused 
with  P.  strobi  in  collections  and  literature,  but  is  distinguished  from 
it  by  the  average  large  size,  elongate  body,  the  sides  of  the  elytra 
more  distinctly  narrowed  posteriorly.  The  beak  is  longer,  and  the 
spots  of  the  elytra  are  uniformly  smaller,  the  posterior  ones  rarely 
connected.  It  is  also  definitely  separated  by  its  marked  difference 
in  habits.  It  is  distinguished  from  P.  nemorensis,  to  which  it  is 
more  closely  allied,  by  its  average  smaller  size,  shorter  beak,  and 
larger  posterior  brown  spot  of  the  elytra,  and,  except  in  regions 
where  the  two  species  may  overlap,  it  may  be  at  once  distinguished  by 
its  distribution.  It  is  distinguished  from  its  closest  ally,  P.  schwarsi, 
by  the  moderately  coarse  pronotal  punctures. 

Variations. — There  is  much  variation  in  size,  the  length  ranging 
from  4.3  to  6.7  mm.,  but  extremes  are  rare.  The  color  ranges  from 
dark  brown,  nearly  black,  to  brown,  but  the  prevailing  color  is  dark. 
There  is  considerable  variation  in  the  structure  of  the  pronotum 
and  elytra  and  in  the  punctures,  spots,  etc.,  but  the  spots  of  scales, 
while  variable  in  size  and  color,  are  commonly  small,  and  never  as 
large  as  in  the  average  P.  strobi.  More  than  140  specimens  were 
examined,  including  all  stages  and  work. 

Host  trees. — Pinus  strobus,  Pinus  rigida,  Pinus  echinata,  Pinus 
resinosa,  Pinus  virginiana,  and  Pinus  pungens,  occurring  in  thick 
bark  on  trunks  of  trees  and  base  of  saplings;  sometimes  injurious  to 
the  saplings. 
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Distribution  (Plate-  XIX,  fig.  7).— (Hopk.  U.  S.).  Maine:  Lake 
Moxie.  Massachusetts:  Lynn  Woods,  Springfield.  Michigan:  Grand 
Island,  Munising.  New  Hampshire:  Penacook,  Waterville,  Webster. 
North  Carolina:  Biltmore,  Hendersonville,  Pink  Beds.  Pennsyl- 
vania: Milford.  Virginia:  Rock  Springs.  Wisconsin:  Lac  du 
Flambeau.     Canada:  Guelph. 

(Hopk.  W.  Va.)  West  Virginia:  Deckers  Creek,  Greenbrier  County, 
Greene  Spring,  Hampshire  County,  Harpers  Ferry,  Morgantown, 
Pendleton  County,  Romney,  Tibbs  Run,  Tucker  County.  (U.S. 
N.M.)  Massachusetts:  Cambridge,  Marion,  Springfield.  Michigan: 
Eagle  Harbor,  Marquette,  Whitefish  Point.  New  Hampshire:  Dur- 
ham, Hanover.  New  York:  New  York  City  and  vicinity.  Wiscon- 
sin: Bayfield. 

8.    Pisaodes  schwarzi  n.  sp. 

(Plate  III,  fig.  8;  Plate  XVI,  flg.  B.) 

The  type  specimen  is  labeled  "Type  No.  7455,  U.S.N.M.;" 
name;  "Veta  Pass,  Col.,  24.6;  Coll.  Hubbard  &  Schwarz;  9  ."  This, 
together  with  another  specimen,  a  male  from  the  same  locality,  was 
evidently  collected  by  Mr.  E.  A.  Schwarz,  for  whom  the  species  is 
named.  The  specimens  were  found  in  the  United  States  National 
Museum  under  P.  costatus. 

Distinctive  characters. — This  species  is  evidently  confused  in  col- 
lections under  the  name  P.  costatus.  Specimens  of  P.  ^schwarzi  and 
P.  yosemite  had  been  referred  to  P.  costatus  by  the  writer  until  the 
specimens  from  Sitka  spruce  were  recognized  as  representing  the 
latter.  With  possibly  a  single  exception,  the  specimens  referred  to 
by  Le  Conte  under  P.  costatus  evidently  belonged  to  P.  yosemite. 
P.  schwarzi  is  not  allied  to  the  specimens  I  have  referred  to  P.  cosUp- 
tus.  In  general  appearance  it  comes  nearer  P.  yosemite  and  P.  webbi, 
but  according  to  the  character  of  the  fork  of  the  male  genitalia  it 
falls  in  the  series  with  P.  approximatusy  from  which  it  is  distinguished 
by  the  narrow  pronotum  with  coarse  punctures  and  by  the  larger 
posterior  spots  of  the  elytra.  It  is  distinguished  from  P.  webbi  by 
its  relatively  broader  pronotum,  the  punctures  of  which  are  less 
coarse  and  more  densely  placed,  and  from  P.  yosemite  by  the  same 
character;  also  it  is  distinguished  from  both  by  its  distribution. 

Variations. — There  is  quite  a  wide  range  of  variation  in  size,  the 
length  ranging  from  5.2  to  6.7  mm.,  and  in  the  density  of  the  pro- 
notal  punctures,  size  and  density  of  spots  of  scales,  and  relative  ele- 
vation of  elytral  interspaces  3  and  5,  so  that  some  specimens  may  be 
found  which  appear  to  connect  it  with  the  other  species,  but  it  is  the 
writer's  opinion  that  whlen  we  know  more  of  the  habits  and  seasonal 
history  of  the  northern  Rocky  Mountain  Pissodes  some  of  the  species 
here  included  will  be  found  to  represent  one  or  more  undescribed 
Bpecies,  and  especially  Hopk.  U.  S.  2386a,  which  was  found  ovipos- 
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iting  in  the  terminal  of  a  pine  sapling.  Forty-nine  specimens  have 
been  examined,  including  all  stages  and  work. 

Host  tree. — Pinus  ponderosa  scopulorum,  in  thick  bark  on  trunks 
of  trees,  in  base  of  saplings,  and  possibly  in  tops  and  terminals. 

Distribution  (Plate  XIX,  fig.  8).— (Hopk.  U.  S.).  Colorado:  Estes 
Park.  Idaho:  Centerville.  South  Dakota:  Black  Hills,  Custer,  Lead. 
Washington:  Buckeye  (U.S.N.M.)  Colorado:  Breckenridge,  Estes 
Park,  La  Veta  Pass,  Leadville.  Montana:  Helena.  South  Dakota: 
Custer.      Washington:  Buckeve.     Canada:  Alberta,  Banff  Springs. 

Bibliography  and  Synonymy. 

Pissodes  costatus  (not  of  Mann.)  Hopkins,  1906,  p.  254,  fig.  63. 

9.    Pissodes  canadensis  n.  sp. 

The.  type  specimen  is  labeled  "Type  No.  7431,  U.S.N.M.;" 
name;  "Winnipeg,  Manitoba],  Hanham;  9  1."  This,  with  two 
other  specimens,  a  male  and  a  female,  were  found  in  the  Wickham 
collection  in  the  United  States  National  Museum  under  P.  strobi. 

Distinctive  characters. — This  species  may  be  easily  confused  with 
P.  approximates  by  its  general  external  appearance,  but  the  differ- 
ence in  the  fork  of  the  male  genitalia  indicates  that  it  is  distinct  and 
more  nearly  .related  to  P.  nemorensis.  It  is  distinguished  from 
P.  approximates  by  the  somewhat  stouter  body  and  prothorax.  The 
alternate  interspaces  of  the  elytra  are  acutely  rugose,  the  posterior 
spots  are  more  completely  fused  on  the  lateral  area,  and  the  beak  is 
longer.  It  is  easily  separated  from  P.  nemorensis  by  the  relatively 
shorter  beak  and  stouter  body  and  fused  posterior  spots  of  the  elytra, 
as  also  by  its  distribution. 

Variations. — There  is  not  much  variation  in  the  three  specimens 
except  that  the  alternating  elevated  interspaces  are  less  acutely  rugose 
in  one  specimen  than  in  the  other  two  specimens.  Three  adult 
specimens  were  examined. 

Host  tree. — Not  known,  but  it  is  evidently  pine. 

Distribution  (Plate  XX,  fig.  9).— (U.S.N.M.).  (Wickham  Col- 
lection) Canada:  Manitoba  (Winnipeg). 

10.    Piasodes  nemorensis  Germar. 
(Plate  XV,  fig.  C;  text  fig.  8,  B.) 

The  species  is  represented  in  the  collection  by  a  typical  specimen 
labeled  with  rectangular  red  label;  name;  "Pinus;  Calhoun,  Ala.; 
A.  D.  Hopkins,  Apr.  25,  '05,  bred;    ?  1;  Hopk.  U.  S.  1174d." 

Distinctive  characters. — There  seems  to  be  little  doubt  that  this  is 
the  long  unrecognized  species  described  by  Germar  in  connection 
with  the  description  of  the  genus  and  commonly  referred  to  as 
synonymous  with  P.  strobi,  with  which  it  has  been  confused  in  col- 
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lections  and  literature.  The  reference  in  the  description  to  the  beak 
being  longer  than  the  prothorax  is  sufficient  to  distinguish  it  from 
P.  strobi,  and  the  type  locality,  "Kentucky/*  is  sufficient  to  place  it 
within  the  range  of  this  common  southern  form.  This  species  is  very 
readily  distinguished  from  P.  strobi  by  its  average  larger  size,  much 
longer  beak,  smaller  spots  of  scales  on  elytra,  and  by  its  habits  and 
general  distribution,  although  the  ranges  of  the  two  species  may 
overlap  in  some  places.  It  is  distinguished  from  P.  approximaius 
(with  which  it  may  occur  in  the  Transition  zone  around  the  Appala- 
chian Mountain  ranges)  by  its  average  larger  size,  longer  beak,  the 
elytra  more  distinctly  narrowed  posteriorly,  and  much  smaller  poste- 
rior brown  spot.  It  is  also  distinguished  from  its  closest  ally  (P. 
deodarx),  the  only  other  species  known  to  occupy  the  Gulf  States 
region,  by  its  average  larger  size  and  shorter  beak,  and  by  the  poste- 
riorly narrowed  elytra  and  more  distinctly  elevated  third  and  fifth 
elytral  interspaces. 

Variations. — There  is  much  variation  in  size,  the  length  ranging 
from  4.9  to  7.7  mm.,  and  in  color  from  nearly  black  to  light  brown, 
the  darker  areas  predominating.  There  is  also  much  variation  in  all 
of  the  structural  and  sculptural  characters  and  in  the  size,  density, 
and  color  of  the  spots.  More  than  250  specimens  have  been  exam- 
ined, including  all  stages  and  work. 

Host  trees. — Pinus  palustris  Pinus  Ueda,  Pinus  virginiana,  and 
Pinus  echiruda,  in  thick  bark  on  trunks  of  dying  and  felled  trees, 
stumps,  stems,  and  base  of  saplings,  etc.  Apparently  it  is  not 
especially  injurious. 

Distribution  (Plate XX, fig.  10). — (Hopk.U.S.)  Alabama:  Calhoun. 
District  of  Columbia:  Langdon,  Rock  Creek  Park.  Georgia:  Demo- 
rest,  Macon,  Thomasville.  Maryland:  Silver  Spring.  North  Caro- 
lina: Boardman,  Tryon.  South  Carolina:  Lumber.  Texas:  Dewey- 
ville,  Houston.  Virginia:  Hawlin,  Princess  Anne  County,  Vir- 
ginia Beach.  West  Virginia:  Kanawha  Station.  (Hopk.  W.  Va.) 
West  Virginia:  Lockheart's  Run,  Roosevelt.  (U.  S.  N.  M.,  under 
P.  strobi.)  Alabama:  Prattville.  Florida:  Tallahassee.  Maryland: 
Piney  Point.     North  Carolina:  Retreat,  Graybeard  Mountains. 

Bibliography  and  Synonymy. 

Pissodec  nemorensis  Germar,  1824,  p.  318.    Gemminger  and  Harold,  1871,  p.  2431. 
Pissodes  strobi  (not  of  Peck)  Say,  1831,  p.  14  (in  part).     Harris,  1841,  p.  63  (in  part). 

Say.  1859,  p.  277  (in  part).     Le  Conte,  1876,  p.  142  (in  part).    Thomas,  1877,  p. 

134  (in  part).     Hopkins,  1893,  p.  205,  No.  219  (in  part);  1899,  p.  429  (parasite); 

1899,  p.  441  (in  part). 

11.    Pissodes  deodarsB  n.  sp. 

The  type  specimen  is  labeled  "Type  No.  7433,  U.S.N.M.;"  name; 
" deodar;  Experiment,  Ga.,  Apr.  25,  '03;  Fiske,  Col[lecto]r;  ?  ;  Hopk. 
U.  S.  1641c." 
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Distinctive  characters. — This  species  is  distinguished  from  P.  nemo- 
rensis  by  its  average  smaller  size,  longer  beak,  less  distinctly  elevated 
elytral  interspaces,  and  the  sides  of  the  elytra  more  distinctly  parallel, 
but  it  is  more  distinctly  separated  by  its  habit  and  host.  It  is  not 
improbable  that  this  is  an  example  of  the  origin  of  species  through 
mutation  and  change  of  habit  and  host. 

Variations. — There  is  considerable  variation  in  size,  the  length 
ranging  from  4.2  to  5.8  mm.,  but  there  is  not  very  much  variation 
in  the  grayish-brown  color  or  in  form,  sculpture,  and  vestiture. 
In  fact,  it  appears  to  be  more  constant  in  general  character  than 
almost  any  of  the  other  species. 

Host  tree. — Cedrus  deodara,  in  living  branches,  tops,  and  terminals, 
causing  serious  injury. 

Distribution  (Plate  XX,  fig.  11). — (Hopk.  U.  S.)  Georgia:  Experi- 
ment. 

12.    Pisaodes  calif ornicus  n.  sp. 

The  type  specimen  is  labeled  "Type  No.  7456,  U.  S.  N.  M.;" 
name;  "Pinus  ponderosa;  Yosemite  Val.,  Cal.,  June  13,  '04;  Hop- 
kins, Col[lecto]r;  9  4;  Hopk.  U.  S.  2808a."  This  specimen  was  col- 
lected by  the  writer  at  the  same  time  and  place  as  those  referred 
to  P.  yosemite,  and  was  not  recognized  at  the  time  as  distinct. 

Distinctive  characters. — This  species  is  closely  related  to  P.  nemo- 
rensis,  from  which  it  is  at  once  distinguished  by  the  deeply  emargi- 
nate  anterior  margin  of  the  pronotum  and  by  its  very  different  habit 
and  distribution.  It  is  also  readily  distinguished  from  P.  yosemite 
by  the  broad,  closely  punctured  pronotum  with  its  emarginate 
anterior  margin  and  by  the  broad,  flattened,  third  and  fifth  elytral 
interspaces.  Indeed,  it  is  so  markedly  different  from  any  of  the 
other  western  forms  that  we  feel  justified  in  basing  our  conclusion 
as  to  its  distinctness  on  the  single  specimen. 

Host  tree. — Pinus  ponderosa}  in  thick  bark  on  living  trees,  causing 
serious  scars. 

Distribution  (Plate  XX,  fig.  12).— (Hopk.  U.  S.)  California: 
Yosemite  Valley. 

13.    Pissodes  yosemite  n.  pp. 

(Plate  XVI,  fig.  A.) 

The  type  specimen  is  labeled  "  Type  No.  7434,  U.  S.  N".  M.;" 
name;  u Pinus  ponderosa;  Yosemite  Val.,  CaL,  June  13,  '04;  Hopkins, 
Col[lecto]r;  3  1;  Hopk.  U.  S.  2808b."  The  specimen  was  collected 
near  Mirror  Lake  in  the  thick  bark  of  a  tree  which  was  apparently 
dying  from  injuries  by  this  and  possibly  the  preceding  species. 

Distinctive  characters. — This  species  is  more  closely  allied  to  P 
webbi,  from  which  it  is  distinguished  by  the  narrower  pronotum 
with  the  punctures  less  densely  placed,  and  by  its  distribution. 
57936°— 11 5 
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Variations. — There  is  considerable  variation  in  size,  the  length 
ranging  from  5.1  to  7  mm.,  but  not  much  in  its  reddish-brown  color. 
The  spots  of  whitish  scales  are  usually  conspicuous  on  the  sides  of 
the  pronotum  and  near  the  declivity  of  the  elytra,  but  there  is  con- 
siderable variation  in  their  size,  density,*  and  color.  The  very 
coarse  punctures  of  the  pronotum  and  the  strongly  elevated  third 
and  fifth  elytral  interspaces  are  quite  constant  and  characteristic. 
Fifty-one  specimens  were  examined,  including  adults,  larvae,  and 
work. 

Host  trees. — Pinus  ponderosa  and  Pinus  lambertiana,  in  living  and 
dying  thick  bark  on  standing  and  felled  trees,  stumps,  and  base 
and  stems  of  saplings.     It  is  evidently  quite  injurious. 

Distribution  (Plate  XX,  fig.  13). — (Hopk.  U.  S.)  California:  Sum- 
merdale  and  Yosemite.  (U.  S.  N.  M.)  California:  Lake  Tahoe, 
Placer  County,  Siskiyou  County,  under  P.  costatus.  Washington: 
Easton,  under  P.faxciatus. 

Bibliography  and  Synonymy. 

Pissodes  costatus  (not  of  Mannerheim)  Hopkins,  1906,  p.  254,  fig.  64. 

14.    Pissodes  webbi  n.  ep. 

The  type  specimen  is  labeled  "Type  No.  7459,  U.  S.  N.  M.;" 
name;  "Pinus  strobiformis;  bred  Nov.  12-7;  Sta.  Catalina  Mts., 
Ariz.;  J.  L.  Webb,  collector;  ?  ;  Hopk.  U.  S.  5722."  The  specimen 
was  reared  with  others  from  larvae  in  thick  bark  on  small  felled  tree, 
August  20,  1908.     It  is  named  for  the  collector. 

Distinctive  characters. — This  species  is  more  closely  allied  to  P. 
yosemite,  from  which  it  is  distinguished  by  the  broader  pronotum, 
with  the  punctures  more  closely  placed. 

Variations. — There  is  considerable  variation  in  size,  the  length 
ranging  from  4.8  to  6.8  mm.,  and  in  color  from  nearly  black  to  dark 
reddish-brown.  There  is  less  variation  in  the  spots  than  usual,  which 
have  less  white  and  more  of  the  yellow  scales.  Over  70  specimens 
were  examined,  including  all  stages  and  work. 

Host  trees. — Pinus  strobiformis,  Pinus  scopulorum,  and  Pinus 
murrayana  (contorta)  in  living(  ? )  and  dying  bark  on  base  and  stems  of 
saplings  and  standing  and  felled  trees.     It  is  probably  injurious. 

Distribution  (Plate  XX,  fig.  14). — (Hopk.  U.  S.)  Arizona:  Santa 
Catalina  Mountains.  New  Mexico:  Capitan  Mountains  and  Cloud- 
croft. 

Bibliography  and  Synonymy. 

Pissodes  strobi  (not  of  Peck)  Champion,  1902,  p.  119.     (May  be  above  species;  can 
not  be  P.  strobi  Peck.— A.  D.  H.) 
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SECTION  a2. 

Subsections  b3  and  b4. 
(Species  Nob.  15  and  16.) 

Adults. — Elytra  with  a  transverse  band  of  white  and  yellow  scales 
instead  of  a  distinct  spot  near  the  vertex  of  the  declivity;  beak 
shorter  than  the  prothorax.  Species  15  has  a  broad  pronotum  with 
the  posterior  angles  acute,  while  in  species  16  the  pronotum  is  narrow 
and  the  angles  subrectangular. 

Sexes. — Apical  margin  of  seventh  abdominal  sternite  of  males  not 
sinuate;  beak  slightly  longer  and  more  slender  in  the  females  than  in 
the  males. 

Pupx. — Abdominal  tergites  without  distinct  small  spines  alter- 
nating with  the  longer  ones.  Species  15  has  distinct  epipleural 
spines,  while  species  16  does  not. 

Larvx. — Eye  spots  distinct;  apical  tooth  of  mandible  obtuse  in 
species  15  and  acute  in  species  16. 

Hosts. — Species  15,  Pinus;  species  16,  Pseudotsuga. 

Distribution. — Species  15,  coast  of  California  and  Washington; 
species  16,  northern  California  into  British  Columbia. 

15.    Pissodes  radiatee  n.  ep. 

(Plate  III,  fig.  15.) 

-  The  type  specimen  is  labeled  "Type  No.  7435,  IT.  S.  N.  M. ;  name; 
Pinus;  Del  Monte,  Cal.,  Sept.  4,  '02;  A.  D.  Hopkins,  collector;  9  4; 
Hopk.  U.  S.  1089b."  It  was  reared  from  a  small  branch  of  a  trans- 
planted small  sapling  of  Pinus  sylvestris,  collected  September  4,  1902, 
in  the  grounds  of  the  Del  Monte  Hotel  at  Del  Monte,  Cal. ;  it  was  also 
found  in  Pinus  radiata,  for  which  the  species  is  named. 

Distinctive  characters. — This  is  a  very  distinct  species,  separated 
from  all  other  North  American  species  by  the  acute  posterior  angles 
of  the  pronotum.  It  comes  nearer  to  P.  Twtatus  of  Europe  than  to 
any  other  foreign  species,  but  from  this  species  it  is  at  once  dis- 
tinguished by  the  strongly  elevated  third  and  fifth  elytral  interspaces. 
Variations. — There  is  considerable  variation  in  size,  the  length  being 
from  5.1  to  7.4  mm.,  but  not  much  in  color,  markings,  etc.,  of  the 
specimens  from  Monterey  and  Palo  Alto,  but  the  single  specimen 
from  Easton,  Wash.,  is  small,  dark  brown,  the  punctures  of  the 
elytra  coarser,  and  the  posterior  angles  of  the  pronotum  very  acute. 
Further  specimens  from  this  northern  locality  and  more  information 
relating  to  their  habit  and  host  may  show  that  the  northern  indi- 
viduals represent  a  distinct  species.  More  than  90  specimens  have 
been  examined,  including  all  stages  and  work. 
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Host  trees.— Pinus  radiata  (common)  and  Pinus  sylvestris  (rare), 
infesting  the  thick  bark  on  standing  and  felled  trees  and  stumps,  and 
the  base,  stems,  and  tops  of  saplings. 

Distribution  (Plate  XX,  fig.  15). — (Hopk.  U.  S.)  California;  Del 
Monte,  Monterey,  Palo  Alto.  (U.  S.  N.  M.)  Washington:  East  on, 
under  P.  fasciatus. 

16.     Pisaodes  fasciatus  Le  Conte. 
(Plate  III,  fig.  16;  Plate  XVH.) 

The  species  is  represented  in  the  collection  by  a  typical  specimen 
labeled  with  the  name  "type  of  drawing;  Pseudotsuga  taxifolia; 
Hoquiam,  Wash.;  Burke,  col|lecto]r;    ?  ;  Hopk.  U.  S.  2064b." 

Distinctive  characters. — This  species  is  readily  distinguished  from 
P.  7'adiatx,  to  which  it  is  somewhat  remotely  allied,  by  the  posterior 
angles  being  rectangular  instead  of  acute,  the  third  and  fifth  inter- 
spaces less  elevated,  and  also  by  its  habit  and  host. 

Variations. — There  is  considerable  variation  in  size,  from  5.1  to  8.3 
mm.  in  length,  and  in  color  from  nearly  black  to  reddish  and  brown; 
there  is  also  much  variation  in  the  size,  density,  and  color  of  the  spots 
of  scales.  More  than  200  specimens  have  been  examined,  including 
all  stages  and  work. 

Host  tree. — Pseudotsuga  taxifolia ,  living  and  dying  thick  bark  on 
standing  and  felled  trees  and  stumps,  and  on  the  base  of  saplings. 

Distribution  (Plate  XX,  fig.  16). — (Hopk.  U.  S.)  Washington:  Ash- 
ford,  Keyport,  Hoquiam,  Meredith,  Pialschie.  (Webb's  collection) 
Washington:  Sequim.  (U.  S.  N.  M.)  Washington:  Tenino,  Easton. 
Oregon:  Corvallis,  Portland.     British  Columbia:  Kaslo,  North  Bend, 

Victoria. 

Bibliography. 

Pissodes  fasciatus  Le  Conte,  1876,  pp.  142-143.     Hopkins,  1905,  p.  253,  figs.  65,  66. 

Subdivision  B. 

(Species  Nos.  17  to  28.) 

Adults. — Elytra  usually  without  distinct  spots  on  anterior  lateral 
area  and  with  small  spots  situated  between  the  vertex  of  the  declivity 
and  the  median  area. 

Seres. — Beak  in  both  sexes  rarely  shorter  than  prothorax,  com- 
monly much  longer,  and  always  distinctly  longer  in  females  than  in 
males. 

Pupae. — Eyes  without  minute  spines  on  posterior  margin  (so  far  as 
observed). 

Laruse. — Without  distinctive  divisional  characters  (so  far  as 
observed). 

Hosts. — Picea  and  Abies. 
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Distribution. — Section  a3,  coast  of  western  Washington  to  Sitka; 
section  a4y  Canadian  zone,  eastern  United  States  from  mountains  of 
North  Carolina  to  Canada,  and  northern  Rocky  Mountains  and 
Pacific  Coast  region  northward  into  Alaska. 

SECTION  a3. 
(Species  No.  17.) 

Adults. — Basal  angles  of  pronotum  subrectangular  and  beak  rather 
stout  and  moderately  long;  apical  margin  of  the  seventh  abdominal 
sternite  of  male  without  apical  process,  but  faintly  sinuate. 

Pupse. — Small  spines  alternating  with  the  longer  ones  on  abdominal 
tergites  and  ninth  epipleurites  with  a  few  bristles. 

Larvae. — Abdominal  spiracles  obscure;  apical  tooth  of  the  mandi- 
bles acute,  the  median  emarginate,  and  the  eye  spots  distinct.  The 
host  is  Picea  sitchtnsis  from  the  coast  of  western  Washington  to  Sitka. 

17.    Pisaodes  costatus  Mannerheim. 

This  species  is  represented  in  the  collection  by  a  typical  specimen 
labeled  with  the  name:  "Picea;  Hoquiam,  Wash.;  A.  D.  Hopkins,  col- 
lector; 9  2 ;  Hopk.  U.  S.  2361g."  The  specimen  was  reared  from  among 
larvae  and  pupae  found  May  26,  1903,  under  thick  bark  in  chip  cocoons 
in  outer  wood  of  stump  of  a  tree  of  Picea  sitchensis  felled  in  1902. 
This  evidently  comes  nearer  to  Mannerheim's  species  than  anything 
yet  recognized,  and  the  fact  that  it  is  found  in  the  Sitka  spruce  is 
additional  evidence. 

Distinctive  characters. — This  is  the  only  representative  of  the  first 
section  (a3)  of  subdivision  B,  and  therefore  is  not  closely  allied  to 
any  of  the  other  species  of  the  subdivision.  It  is  distinguished  by 
the  closely  placed  punctures  of  the  pronotum,  which  become  coarser 
and  more  distinctly  separated  toward  the  posterior  lateral  section, 
by  the  moderately  rounded  posterior  angles  of  the  pronotum,  and 
by  the  indistinct  spots  of  reddish  brown  and  white  scales. 

Variations. — The  three  matured  adults  examined  range  in  length 
from  5.5  to  7.1  mm.,  and  in  color  from  dark  brown  to  black.  The 
spots  of  scales  vary  in  size,  color,  and  density.  Three  adults  and  the 
larva  and  pupa  have  been  examined. 

Host  tree. — Picea  sitchensis,  in  thick  bark  on  dying  and  felled  trees 
and  stumps. 

Distribution  (Plate  XXI,  fig.  17). — (Hopk.  U.  S.)  Washington: 
Hoquiam.     Alaska:  Sitka  (the  type  locality). 

Bibliography. 
Pissodes  costatus  Mannerheim,  1852,  p.  354  (reprint  p.  71). 
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SECTION  a4. 
(Species  Nos.  18  to  28.) 

Adults. — Basal. angles  of  pronotum  rounded;  beak  slender  and 
moderately  to  very  long. 

Species  18  to  24  have  the  punctures  of  the  pronotum  distinctly 
separated  and  the  punctures  of  the  elytral  striae  small  to  coarse. 
In  species  18  to  21  the  pronotum  is  not  distinctly  narrower  than  the 
elytra.  Species  18  has  a  short,  stout  pronotum  with  the  sides 
strongly  rounded  and  constricted  toward  the  anterior  margin, 
the  elytral  interspaces  with  rather  coarse  rugosities.  Species  19  to 
21  have  a  more  elongate  pronotum  with  rounded  sides  but  not  dis- 
tinctly constricted  toward  the  head,  and  the  elytral  interspaces 
have  fine  rugosities.  In  species  22  to  24  the  pronotum  is  distinctly 
narrower  than  the  elytra.  Species  25  to  28  have  the  punctures  of 
the  pronotum  irregular  in  size  and  not  distinctly  separated  and  the 
strial  punctures  are  very  coarse  and  irregular.  In  species  25  and  26 
the  strial  punctures  are  very  irregular  in  size,  the  elytral  spots 
moderately  distinct,  and  the  pronotum  not  distinctly  narrower  than 
the  elytra.  In  species  27  and  28  the  strial  punctures  are  moderately 
irregular,  the  elytral  spots  are  evident  but  small,  and  the  pronotum 
is  distinctly  narrower  than  the  elytra. 

Sexes. — In  species  18  the  apical  margin  of  the  seventh  abdominal 
sternite  of  the  males  is  sinuate  but  without  median  process,  while 
in  species  20  there  is  a  distinct  median  process,  and  in  species  25  to 
28  the  apex  is  uniformly  rounded  as  in  the  females. 

Pupae. — The  fourth  and  fifth  abdominal  tergites  have  two  small 
spines  between  the  more  prominent  dorsal  ones.  In  species  26  the 
rostrum  is  without  a  pair  of  spines  between  the  middle  and  apex, 
while  in  27  they  are  present.  Head  without  distinct  eye  spots  (so 
far  as  observed). 

Larvae. — In  species  18  the  abdominal  spiracles  are  moderately 
distinct,  the  apical  tooth  of  the  mandibles  obtuse,  and  the  median 
tooth  triangular.  In  species  20  the  apical  tooth  is  acute,  and  the 
median  tooth  is  emarginate.  In  species  26  to  28  the  abdominal 
spiracles  are  obscure.  In  species  26  the  apical  tooth  is  acute  and  the 
middle  tooth  trian<nilar.  In  species  27  the  apical  tooth  is  acute 
and  the  median  one  emarginate,  while  in  species  28  the  apical  tooth 
is  obtuse  and  the  median  one  emarginate. 

Hosts. — Species  18,  19,  20,  Picea;  species  21,  Pinus;  species  22, 
Picea;  species  25,  26  and  27,  Abies. 

Distribution. — Species  18,  19,  20,  and  28,  Canadian  zone,  West 
Virginia  and  New  Hampshire;  species  21  and  26,  Cascade  Mountains, 
Oregon  and  Washington ;  species  22  and  25,  central  Rocky  Mountains; 
species  23,  Alaska  (Arctic  Circle);  species  24,  northern  Michigan; 
species  27,  Maine  to  northern  Michigan. 
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Subsection  b5. 
(Species  Noe.  18  to  24.) 

18.  Pissodes  fLskei  n.  sp. 
(Plate  III,  flg.  18;  Plate  XII.) 

The  type  specimen  is  labeled  "Type  No.  7438,  U.S.N.M.;"  name; 
"type  of  drawing;  Picea;  Franconia,  N.  II.,  Oct.  16,  '07;  W.  F. 
Fiske,  collector;  9  1;  Hopk.  U.  S.  3309."  It  was  reared  with  other 
specimens  from  a  section  of  a  small  spruce  tree  scorched  by  fire, 
collected  October  16,  1907. 

Distinctive  characters. — This  is  a  very  distinct  species,  and  may  be 
known  from  its  nearest  ally,  P.  nigrse,  by  the  strongly  elevated  third 
and  fifth  elytral  interspaces,  and  the  larger  yellow  posterior  spot  of 
densely  placed  scales,  with  no  trace  of  an  anterior  spot.  It  is  at  once 
distinguished  from  P.  similis,  which  may  be  associated  with  both 
species  in  the  bark  of  the  same  tree,  by  its  large  size,  short  pronotum, 
and  long  beak. 

Variations. — There  is  not  much  variation  in  size,  the  length 
ranging  from  4.2  to  5.2  mm.,  nor  in  other  characters.  Eight  speci- 
mens of  adults  and  work  were  examined. 

Host  trees. — Picea  rubens  and  Picea  mariana,  in  thick  bark  on  logs 
and  trunks  of  small  standing  trees. 

Distribution  (Plate  XXI,  fig.  18).— (Hopk.  U.  S.)  New  Hamp- 
shire: Rye. 

Bibliography  and  Synonymy. 

Pissodes  strobi  (not  of  Peck)  Packard,  1890,  pp.  829-830.     (Probably  P.  fiskei  Hopk.— 
A.  D.  H.) 

19.  Pisaodes  nigree  n.  sp. 

The  type  specimen  is  labeled  "Type  No.  7458,  U.S.N.M.;" 
name;  u Picea  nigra;  Webster,  N.  H.;  W.  F.  Fiske,  collector;  Hopk. 
U.  S.  3725a."  It  was  taken  from  a  section  of  the  trunk  of  a  small 
dead  tree,  collected  May  3,  1906. 

Distinctive  characters. — This  species  is  distinguished  from  P.  jislcei 
by  the  much  les9  elevated  and  less  rugose  interspaces,  longer  beak, 
and  small  to  obscure  anterior  white  spot  on  the  elytra.  From  P. 
puncticoUis  it  is  distinguished  by  its  darker  color,  stout  pronotum, 
and  less  distinctly  elevated  elytral  interspaces.  It  is  at  once  distin- 
guished from  P.  similis  by  its  long  beak. 

Variations. — The  length  varies  from  4.4  to  6.6  mm.  There  is  very 
little  variation  in  the  color.  The  anterior  spots  are  obscure  in  some 
specimens  and  the  posterior  ones  vary  from  yellowish  to  white. 

Host  tree. — Picea  mariana. 

Distribution  (Plate  XXI,  fig.  19).— (Hopk.  U.  S.)  New  Hamp- 
shire: Webster. 


60  MISCELLANEOUS   FOREST  INSECTS. 

20.  Pissodes  puncticollis  n.  sp. 

(Plate  IV,  fig.  20.) 

The  type  is  labeled  "Type  No.  7437,  U.S.N.M.;"  name;  "type 
of  drawing;  Picea;  Randolph  Co.,  W.  Va.;  A.  D.  Hopkins,  collector; 
9  1;  Hopk.  W.  Va.  70.' '  It  was  taken  from  the  dead  bark  of  a 
spruce  log  collected  August  25,  1890. 

Distinctive  characters. — Closely  allied  to  P.  murrayanse,  but  distin- 
guished by  its  light  reddish-brown  color,  irregular  and  less  dense  pro- 
notal  punctures,  and  larger  size,  with  the  alternating  interspaces  less 
distinctly  elevated,  an  anterior  spot  present,  and  the  posterior  spot 
distinct. 

Variations. — The  length  varies  from  4.2  to  6.1  mm.;  there  is  very 
little  variation  in  the  color.  The  anterior  white  spot,  which  is  small 
and  situated  on  the  fourth  interspace,  is  obscure  in  two  specimens 
and  situated  on  the  fifth  stria  in  the  others.  Four  adults  and  1  larva 
were  examined. 

Host  tree. — Picea  rubens,  in  dying  bark  on  felled  and  standing 
trees. 

Distribution  (Plate  XXI,  fig.  20).— (Hopk.  W.  Va.)  West  Vir- 
ginia: Cheat  Bridge,  Randolph  County,  Bayard,  Tucker  County. 

21.  Pissodes  murrayanee  n.  sp. 

The  type  specimen  is  labeled  "Type  No.  7436,  U.S.N.M.;" 
name;  u  Pinus  murrayana;  Wallowa,  Oreg.;  A.  D.  Hopkins,  Apr.  10, 
'07,  bred;  Hopk.  U.  S.  6560a."  It  was  reared  from  the  section  of 
a  small  tree  received  from  correspondent,  H.  K.  O'Brien,  February  14, 
1907. 

Distinctive  characters. — The  single  imperfect  specimen  representing 
this  species  is  closely  allied  to  P.  puncticollis,  from  the  type  of  which 
it  is  distinguished  by  its  dark  brown  color,  very  small  posterior  spot, 
absence  of  an  anterior  spot,  regular  pronotal  punctures,  and  broad 
third  elytral  interspace.  It  is  probable  that  more  specimens  will 
show  a  wider  range  of  variation  from  those  of  P.  puncticollis. 

Host  tree. — Pinus  murrayana,  in  thin  bark. 

Distribution  (Plate  XXI,  fig.  21).— (Hopk.  U.  S.)  Oregon:  Wal- 
lowa. 

22.     Pissodes  coloradensis  n.  sp. 

The  type  specimen  is  labeled  "Type  No.  7439,  U.S.N.M.;" 
name;  "Leadville,  Colo.,  H.  F.  Wickham,  July  7-14,  '96,  10,000- 
11,000  ft.;  ?;  C.  L.  -39."  (Abdomen  removed  and  mounted  on 
separate  pin.  Labeled  aCL  39  9.")  Specimen  from  Wickham's 
collection  in  the  United  States  National  Museum. 

Distinctive  characters. — Pronotum  distinctly  narrower  than  elytra 
and  punctures  irregular,  not  dense.     Elytral  scales  distinct,  giving 
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the  surface  a  grayish  appearance.  Posterior  spot  prominent,  this 
readily  distinguishing  it  from  its  nearest  allies,  P.  alascensis  and 
P.  rotundatus. 

Variations. — Length  7.4  to  9.4  mm.  The  color  ranges  from  dark 
brown  to  black.  The  color  and  density  of  the  scales  vary  as  usual, 
as  do  also  the  elevation  and  rugosities  of  the  alternating  interspaces, 
strial  punctures,  etc.  Twenty-seven  specimens  of  adults  were 
examined. 

Host  trees. — Picea  canadensis  in  the  Black  Hills  of  South  Dakota. 
It  will  evidently  be  found  also  in  Picea  engelmanni. 

Distribution  (Plate  XXI,  fig.  22).— Black  Hills  of  South  Dakota; 
central  Colorado. 

23.    Pissodes  alascensis  n.  sp. 

The  type  specimen  is  labeled  "Type  No.  7459,  U.S.N.M.;" 
name;  "Koyukuk  R.,  Alas.,  Lt.  67-69,  Lg.  151,  summer  1901; 
W.  J.  Peters,  collector." 

Distinctive  characters. — The  darker  color  and  closely  placed  yet 
separated  pronotal  punctures,  sparse  elytral  scales,  and  small  pos- 
terior spot  on  the  elytra  serve  to  distinguish  the  single  specimen 
of  this  species  from  P.  coloradensis7  and  the  distinctly  elevated  and 
rugose  elytral  punctures  distinguish  it  from  P.  rotundatus.  One 
specimen  only  was  examined. 

Host  tree. — Probably  Picea. 

Distribution  (Plate  XXI,  fig.  23).— (Hopk.  U.  S.)  Alaska:  Ko- 
yukuk River,  Arctic  Circle. 

24.    Pissodes  rotundatus  Le  Conte. 

(Plate  IV,  fig.  24.) 

This  species  is  represented  in  the  collection  by  a  typical  specimen 
labeled  with  name;  "Marquette,  Mich.,  4,  7  [July  4];  Coll.  Hubbard 
&Schwarz;   9  4." 

Distinctive  characters. — This  species  is  closely  allied  to  P.  alascensis 
from  which  it  is  distinguished  by  the  densely  placed  punctures  of  the 
pronotum  and  the  broad  and  not  strongly  elevated  third  and  fifth 
elytral  interspaces,  which  also  serve  to  distinguish  it  from  P.  coUyra- 
densis. 

Variations. — The  length  varies  from  6  to  7.3  mm.;  there  is  not 
much  variation  in  color  except  as  it  may  be  modified  by  the  more 
numerous  white  scales  on  some  specimens.  Seven  specimens  of 
adults  were  examined. 

Host  trees. — Probably  Picea  rubens  ( ?)  and  Picea  canadensis  ( ?). 

Distribution  (Plate  XXI,  fig.  24).— (U.S.N.M.)  (H.&S.)  Michigan: 
White  Fish  Point,  Marquette,  June  and  July. 
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Pissodes  rotundatus  Le  Conte,  1876,  pp.  142,  143-144.    Hopkins,  1906,  pp.  254,  256, 
fig.  69. 

Subsection  b6. 

Species  Nos.  25  to  28.) 

25.     Pissodes  burkei  n.  ep. 

(Plate  IV,  fig.  25.) 

The  type  specimen  is  labeled  "Type  No.  7440  U.S.N.M.;"  name; 
"above  Ouray,  Colo.,  9,000-10,000  ft.,  Mineral  Point  Trail,  VII,  1897, 
H.  F.  Wickham;  9  4."  From  Wickham's  collection.  Additional 
specimens  collected  and  host  tree  determined  by  H.  E.  Burke. 

Distinctive  characters. — This  species  is  quite  distinct  from  P.  rotun- 
datus but  is  more  closely  allied  to  P.  piperi,  from  which  it  is  distin- 
guished by  its  decidedly  grayish  appearance  and  th«  distinct  posterior 
spot  of  the  elytra. 

Variations. — The  length  varies  from  6  to  7.7  mm.,  but  there  is 
comparatively  little  variation  in  the  color,  except  in  rubbed  specimens 
which  are  darker.  Thirty-two  specimens  were  examined,  including 
all  stages  and  work. 

Host  tree. — Abies  lasiocarpa,  in  thick  bark  on  living  and  dying  trees. 

Distribution  (Plate  XXII,  fig.  25).— (Hopk.  U.  S.)  Utah:  Kamas 
(Burke,  collector).  (U.S.N.M.)  (H.  &  S.)  Utah:  Alta  and  Park 
City,  June  (under  P.  costatus).     Colorado:  Ouray  (Wickham). 

26.    Pissodes  piperi  n.  sp. 

(Plate  IV,  fig.  26;  Plate  V,  fig.  A;  Plate  XVIII;  text  fig.  8,  A.) 

The  type  specimen  is  labeled  "Type  No.  7441,  U.S.N.M. ;"  name; 
"type  of  drawing;  Mt.  Rainier,  Wash. ;  collector,  C.  V.  Piper;  ?  1." 
Additional  specimens  were  collected  and  host  trees  determined  by 
Messrs.  H.  E.  Burke  and  J.  L.  Webb. 

Distinctive  characters. — This  species  is  at  once  distinguished  from 
P.  burkei  by  its  large  size,  dark  color,  sparsely  placed  elytral  scales, 
small  posterior  spot,  and  very  coarse  and  deep  punctures  of  elytral 
striae. 

Variations. — The  length  varies  from  7.4  to  10  mm.  and  the  pos- 
terior spots  of  the  elytra  vary  from  obscure  to  distinct.  Five  adults 
and  128  specimens  examined,  including  all  stages  and  work. 

Host  trees. — Abies  lasiocarpa  and  Abies  concolor,  in  thick  bark  on 
trunks  of  living  ( ?)  and  dying  trees. 

Distribution  (Plate  XXII,  fig.  26).— (Hopk.  U.  S.)  Washington: 
Paradise  Valley.  Idaho:  Centerviile.  (U.S.N.M.)  (H.  &  S.) 
British  Columbia:  Glacier.      Washington:  Mt.  Rainier. 


THE  GENUS  PISSODES.  63 

27.    Pissodes  dubius  Randall. 
(Plate  IV,  fig.  27.) 

This  species  is  represented  in  the  collection  by  a  typical  specimen 
labeled  with  the  name;  "Marquette,  Mich.,  27.6  [June  27];  Coll. 
Hubbard  &  Schwarz;   9  1." 

Distinctive  characters. — This  species  is  closely  allied  to  P.  fraseri, 
from  which  it  is  distinguished  by  its  medium  size,  moderately  long 
beak,  and  the  regular  convex  pronotum  without  broad  impressions. 

Variations. — The  length  varies  from  4.8  to  5.7  mm.  and  as  usual  there 
is  considerable  variation  in  color  due  to  rubbed  and  immature  speci- 
mens. Forty-one  specimens  were  examined,  including  all  stages  and 
work. 

Host  tree. — Abies  balsamea,  in  thick  living  and  dying  bark  on  trunks 
of  living  and  dying  trees  and  stumps  of  storm-broken  trees. 

Distribution  (Plate  XXII,  fig.  27).— (Hopk.  U.  S.)  Maine:  Lake 
Parmachene,  Beaver  Pond  (Boil  Mountain).  New  Hampshire: 
Dartmouth  College,  Fabyan,  Waterville.  Michigan:  Grand  Island. 
(U.S.N.M.)  (II.  &  S.)  Michigan:  Marquette  and  White  Fish  Point. 
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28.    Pissodes  fraseri  n.  sp. 

(Plate  VI,  fig.  28;  text  flg.  9.) 

The  type  specimen  is  labeled  "Type  No.  7442,  U.S.N.M.;"  name; 
"Pisgah  Mt.,  N.  C,  altitude  5,000  ft.;  A.  D.  Hopkins,  collector; 
9  ;  Hopk.  U.  S.  2868."  It  was  collected  June  29,  1904.  Adults 
were  common,  pupae  frequent,  and  larvae  rare  in  pupal  cells  in  inner 
bark  on  trunk  of  large  Fraser  fir  tree,  which  had  evidently  died  from 
root  disease. 

Distinctive  characters. — Closely  allied  to  P.  dubius,  from  which  it  is 
distinguished  by  its  large  size,  very  long  beak,  and  the  moderately 
convex  pronotum  with  basal  and  oblique  subdorsal  impressions. 

Variations. — The  length  varies  from  4.G  to  9.1  mm.  and  there  is 
considerable  variation  in  color,  size  of  spots  and  punctures,  length  of 
beak,  and  impressions  of  pronotum.  One  hundred  and  six  specimens 
were  examined,  including  all  stages  and  work. 

Host  tree. — Abies  fraseri,  thick  living  and  dying  bark  on  trunks  of 
living  and  dying  trees. 

Distribution  (Plate  XXII,  fig.  28).— (Hopk.  U.  S.)  North  Carolina: 
Pisgah  Mountains  (Silver  Mountain).  (A.M.N.H.)  North  Carolina: 
Black  Mountains  (Beutenmuller). 
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DIVISION   II. 
(Species  Noe.  29  and  30.) 

Adults. — Third  and  fifth  elytral  interspaces  not  broader  or  more 
elevated  than  second  and  fourth.  Beak  shorter  than  prothorax, 
slender.  Pronotum  broad,  with  sides  behind  the  middle  nearly 
parallel  with  the  basal  angles,  rectangular.  Punctures  of  elytral 
striae  moderately  coarse,  regular. 

Sexes. — Posterior  tibiae  of  the  males  fringed  with  long  hairs.  Apical 
margin  of  the  seventh  abdominal  sternite  of  the  males  with  a  trun- 
cate process  arising  from  a  deep  emargination. 

Pupse. — Fourth  and  fifth  abdominal  tergites  with  two  small  spines 
between  the  more  prominent  dorsal  ones.  Rostrum  with  a  pair  of 
small  spines  between  the  apex  and  the  middle. 

Larvse. — Not  known. 

Host. — Pinus. 

Distribution. — Species  29,  New  Hampshire  to  northern  Pennsyl- 
vania, westward  into  Minnesota;  species  30,  British  Columbia. 

29.    Pissodes  affinis  Randall. 
(Plate  IV,  fig.  29;  Plate  VI,  flg.  29.) 

This  species  is  represented  in  the  collection  by  a  typical  specimen 
labeled  with  name;  " Marquette,  Mich.,  26.6  [June  26];  Coll.  Hub- 
bard &  Schwarz;    ?  2." 

Distinctive  characters. — This  species  is  at  once  distinguished  from 
all  of  the  preceding  ones  of  the  genus  by  the  equal  width  of  the 
elytral  interspaces,  the  third  and  fifth  of  which  are  not  elevated; 
and  from  its  nearest  ally  (P.  curriei)  by  the  long  posterior  spot  on 
the  elytra  and  by  the  moderately  coarse  s trial  punctures. 

Variations. — The  length  varies  from  5.5  to  8  mm.,  and  while  the 
sculpture  and  color  are  quite  constant  there  is  considerable  variation 
in  the  spots  of  scales,  both  in  color  and  density.  Twenty-nine  adult 
specimens  were  examined. 

Hdst  tree. — Pinus  strobus,  in  thick  bark  on  stump.  (As  deter- 
mined by  W.  F.  Fiske.) 

Distribution  (Plate  XXII,  fig.  29).— (Hopk.  U.  S.)  (Fiske  collector) 
New  Hampshire:  Webster  or  Penacook.  (U.S.N.M.)  Minnesota. 
(H.  &  S.)  Michigan:  Marquette  (June  and  July);  Eagle  Harbor 
(Wickham).  Wisconsin:  Bayfield.  New  Hampshire:  Hampton. 
New  York:  Ithaca  (Chittenden).     Pennsylvania;   Massachusetts. 
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30.    Piflsodes  curriei  n.  sp. 
(Plate  VI,  fig.  30.) 

The  type  specimen  is  labeled  "Type  No.  7443,  U.S.N.M.;"  name; 
"Kaslo,  B.  C,  2.7  [July  2,  1903];  R.  P.  Currie,  collector;   $  1." 

Distinctive  characters. — This  species  is  distinguished  from  P.  affinis 
by  the  very  sparsely  placed  scales,  the  obscure  anterior  spots,  the 
small  posterior  spot  on  the  elytra,  and  the  coarse  and  deep  strial 
punctures. 

Variations. — The  length  varies  from  5.6  to  7.7  mm.  There  is 
very  little  variation  in  sculpture,  spots  of  scales,  etc.  Seven  adult 
specimens  were  examined. 

Host  tree. — Unknown,  probably  Pinus. 

Distribution  (Plate  XXIT,  fig.  30).— (U.S.N.M.)  British  Columbia: 
Kaslo. 

LIST  OF  DESCRIBED  SPECIES  OF  PISSODES.0 

8^ies  Name.  Habitat.  Host. 

1.  similis  Hopkins North  America Abies. 

2.  utahensis  Hopkins North  America Abies. 

3.  6ar6mHopkins NorthAmerica Picea. 

4.  sitchensis  Hopkins NorthAmerica Picea. 

5.  engelmanni  Hopkins NorthAmerica Picea. 

6.  strobi  Peck North  America Pinus  and  Picea. 

validirostris  Gyllenhai Europe Pinus  (cones). 

7.  approrimatus  Hopkins North  America Pinus. 

8.  schtoarn  Hopkins NorthAmerica Pinus. 

9.  canadensis  Hopkins NorthAmerica 

10.  nemorensis  Germar North  America Pine. 

11.  deodars,  Hopkins North  America Pine. 

12.  californicus  Hopkins North  America Pinus. 

13.  yosemite  Hopkins NorthAmerica Pinus. 

14.  webbi  Hopkins North  America Pinus. 

notatus  Fabricius Europe Pinus,       Picea,       Larix 

(trunk). 

15.  radUUx  Hopkins NorthAmerica Pinus. 

16.  fasciatus  Le  Conte North  America Pseudotsuga. 

Austria ' 

scabricollis  Miller Hungary Picea  (tops). 

Bohemia 

17.  costatus  Mannerheim North  America Picea. 

18.  Jiskei  Hopkins NorthAmerica Picea. 

obscurus  Roelofs Japan ' 

19.  nigrx  Hopkins NorthAmerica Picea. 

20.  puncticollis  Hopkins North  America Picea. 

21 .  murrayanse  Hopkins North  America Pinus. 

22.  coloradensis  Hopkins North  America Picea  t 

23.  alascensis  Hopkins NorthAmerica Piceat 

harcynise  Herbst Europe Picea  (twigs). 

o  North  American  species  are  numbered;  foreign  species  are  without  numbers. 
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SlN^ieS  Name-  Habitat.  Host. 

24.  rotundatu8  Le  Conte North  America Picea. 

rotundicollis  Desbrochers Russia 

25.  burhei  Hopkins North  America Abies. 

26.  piperi  Hopkins North  America Abies. 

picex  Illiger Middle  Europe  / Abies  (twigs  and  trunk). 

27.  dubius  Le  Conte North  America Abies. 

28.  fraseri  Hopkins North  America Abies. 

insignatus  Boheman Siberia Pinust  Larix. 

piniphilus  Herbst Europe Pine      (terminals      and 

trunk). 

irroratus  Reitter Siberia 

cembrx  Motschulsky East  Siberia Pinus. 

gyllenhali  Gyllenhal |~.,     . 

pint  Linnaeus Europe Pinus  (thick  bark),  Pi- 

cea,  Larix. 

29.  affinis  Randall North  America Pinus. 

30.  curriei  Hopkins : North  America 
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Plate  III. 


Adults  of  Pissodes. 


Fig.  1.—  P.  simili*.    (Original.)    Fig.  6.— P.  strobi.    (Author's  Illustration.)    Fig.  K-J'.  achward.    (Au- 
thor's illustration.)    Fig.  15.  -P       "  '-      '"'" "'"   ""      "'     *"  '     5     *    "" 

Fig.  18. -P.  fuM.    (Original.) 


bar's  Illustration,  j    Fig.  15.  -P.  radiate.    (Original.)    Fig.  ML— P.  fatdatu*.    (Author's  illustration. 
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Plate  IV. 
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Adults  of  Pissodes. 

Fig.20.— P.puncticollis.  (Original.)  Fig.  24.  -P.  rotundatus.  (Authors  Illustration.)  Fig.  25.-  P.burkei. 
(Ortefaial.)  Fig.  26.— P.  ptperi.  (Original.)  Fig.  27.— P.dubiu*.  (Author's  illustration.)  Fig.  29.— 
P.  affinis.    (Author's  illustration.) 
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Plate  V. 


Larva  and  Pupa  of  Pissodes. 

A. — Larva  of  P.  piperi,  dorsal,  lateral,  and  ventral  aspects.    H.     Pupa  of  /'.  sitcheruis,  dorsal,  lateral,  and 

ventral  aspects.    (Original.) 
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Plate  X. 


Forks  of  Male  Genitalia  of  Pissodes. 

4.— P.  sitchensis.    Fig.  5.— P.  engelmanni.    Fig.  it.— P.  strobi.    Fig.  7.  —P.  approximatus. 
$.  8.— P.  ichwarzi.    Fig.  9.— P.  canadensis.    Fig.  10.— P.  rumor ensU.    Fig.  16.— P.  radiate. 
Fig.  16.— P.fascUUu*.    Fig.  29.— P.  ajpinfc.    Fig.  30.-P.  curriei.    (Original.) 
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Plate  XI. 
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Stems  of  Male  Genitalia  of  Pissodes. 


FJg.  4.— P.  sUchensis.  Fig.  b.—P.  tngelmanni.  Fig.  6.- 
matus.  Fig.  9.— P.  canadensis.  Fig.  10.— P.  nemorensis. 
P.  fasciatus.    Fig.  29.  -P.  ajjinis.    Fig.  30.  -  P.  curriei. 


P.  slrohi.  Fig.  7.— P.  appro**- 
Flg.  15.— P.  radiate.  Fig.  16.— 
(Original.) 
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Plate  XII. 


Work  of  Pissodes  fiskei  in  Inner  Bark  and  Outer  Wood.    (Original.) 
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Plate  XIII. 


Work  of  Pissodes  sitchensis  in  Bark  and  Wood  of  Tops. 

A.— One-vear  terminal.     B.— 'Four-year-old  top:  a,  One-year  internode:  t,  2-year  Internode;  c,  3-veor 
I  n  tern  ode;  d,  4-year  interaode.    (Original.) 
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Plate  XIV. 


Work  of  Pissodes  strobi,  Showing  Character  of  Injury,  Chip  Cocoons,  and  Pupal 

Cells. 

a,  Vigorous  terminal  shoot,  showing  condition  of  new  growth  at  time  pupre  are  transforming  to  adults;  6. 
3-year-old  top,  showing  how  larva?  have  migrated  from  terminal  to  the  2  and  3  year  old  internodes;  c, 
chip  cocoon  and  pupal  cell,  natural  size;  d,  work  in  2  and  3  year  terminals,  showing  abnormal  habit  in 
the  latter,    (a-c,  Author's  illustrations;  d,  original. ) 
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V 

Work  of  Pissodes  approximatus  and  P.  nemorensis. 

A .— Work  of  /\  approximatus  In  bark.    B.— Work  of  P.  approximatus  in  bark  and  wood  of  sapling, 
f.— Work  of  P.  nemorensis  in  bark.    (Original.) 
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Plate  XVI. 


Work  of  Pissodes  yosemite  and  P.  schwarzi. 

A.— P.  yostmitc:  Work  in  wood  and  bark.    (Author's  illustration.)    B.—P.  schwarzi: 
Work  in  wood  and  bark.    (Original.) 
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Plate  XVII. 


Work  of  Pissodes  fasciatus. 

A.— Work  In  bark  and  wood  of  stem  of  sapling.    (Author's  illustration.)    JB.— Work  in 
thick  bark.    (Original.) 
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Work  of  Pissodes  piperi  in  Bark.    (Original.) 
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Plate  XIX. 
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Distribution  Maps  of  Pissodes. 

Fig.  1.— P.  similis.    Fig.  2.— P.  utahensis.    Fig.  3.— P.  barberi.    Fig.  4.— P.  iticheruis.    Fig.  b.—P.  atQ* 
manni.    Fig.  6.— P.  rtroW.    Fig.  7.— P.  approximate*.    Fig.  a— P.  dchwarzi. 
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Plate  XX. 


Distribution  Maps  of  Pissodes. 

Fig. 9.-P. canadensis.    Fig.  10.-P. nemorensis.    Fig.  11. -P.  ^^^^^r'^^^^' 
Fig.  13.— P.  yostmUe     Fig.  14.-P.  webbi.    Fig.  15.— P.  radtatx.    Fig.  16.-P.  fasctatus. 
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Plate  XXI. 


Distribution  Maps  of  Pissodes. 

Fig.  17.— P.  coslatus.    Fig.  18.— P.  fiskei.    Fig.  19.— P.  nigrst.    Fig.  20.— P.  mtnctkollis.    Fig.  21.— 
P.  murrayanx.    Fig.  22.— P.  coloraderuis.    Fig.  23.— P.  alasceruis.    Fig.  24.— P.  rotundatus. 
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Plate  XXI. 
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Distribution  Maps  of  Pissodes. 

Fig.  17.— P.  costal  us.    Fig.  18.— P.  fi.ikci.    Fig.  19.— P.  nigrsr.    Fig.  20.— P.  vuTictkollis.    Fig.  21.- 
P.  murrayanx.    Fig.  22.— P.  color  adonis.    Fig.  23.— P.  alascensis.    Fig.  24.— P.  rotundatus. 
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Plate  XXII. 


Distribution  Maps  of  Pissodes. 

Fie  25.-P.  burkei.    Fig.  26.-P.  pipcri.    Fig.  27.-P.  dubiua.    Fig.  28.-P.  fraseri.    Fig.  29.-P.  (tfinw. 
6"  Fig.  30. — P.  currtet. 
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LETTER  OF  TRANSMITTAL 


U.  S.  Department  of  Agriculture, 

Bureau  op  Entomology, 
Washington,  D.  C,  October  22,  1910. 

Sir:  I  have  the  honor  to  transmit  herewith  a  manuscript  entitled 
"The  Genotypes  of  the  Sawflies  and  Woodwasps,  or  the  Superfamily 
Tenthredinoidea."  These  insects  belong  to  this  superfamily  of 
the  order  Hymenoptera  and  include  some  of  the  important  enemies 
of  North  American  forest  trees.  The  true  sawflies,  in  their  larval 
stage,  destroy  the  foliage  of  coniferous  and  other  trees  and  forest 
growths  and  some  of  them  are  exceedingly  destructive,  as,  for  example, 
the  larch  sawfly,  which  feeds  upon  the  foliage  of  the  larch  timber  of 
Europe  and  North  America.  The  woodwasps,  in  their  larval  stage, 
bore  in  the  wood  of  dying  and  dead  standing  and  felled  trees,  causing 
defects  and  rapid  deterioration. 

In  addition  to  the  large  number  of  species  which  are  native  to  this 
country,  there  are  some  very  destructive  species  which  have  found 
their  way  here  from  other  countries,  so  that  it  is  of  the  greatest 
importance  to  know  all  of  the  species  and  to  guard  against  further 
introductions. 

Both  the  systematic  and  economic  knowledge  of  these  insects  is 
notably  limited,  especially  as  regards  North  American  species,  and 
it  is  of  the  utmost  importance,  as  a  basis  for  the  best  results  in  investi- 
gations of  these  insects  in  their  relation  to  economic  problems,  that 
considerable  purely  technical  work  should  be  done  on  them. 

Mr.  Rohwer  has  been  engaged  to  work  on  the  sawflies  on  account 
of  his  extended  expert  knowledge  of  this  group  of  insects  and  the 
work  he  had  done  on  them  before  he  came  to  the  Bureau.  As  a 
collaborator  of  this  Bureau,  but  at  his  own  expense,  Mr.  Rohwer 
visited  the  principal  collections  of  Europe  in  the  summer  of  1909  to 
study  the  types  of  described  species  and  genera,  all  of  which  puts 
him  in  a  position  to  carry  on  the  research  work  assigned  to  him  in 
the  most  thorough  manner.  Mr.  Rohwer  has  found  it  necessary  to 
devote  considerable  time  to  preliminary  work  on  the  entire  group 
and  on  the  genera  of  the  world  in  order  to  have  an  authoritative 
basis  for  the  further  work  of  a  monographic  nature  on  the  more 
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important  groups  represented  by  species  which  depredate  on  trees 
and  forest  growths.  The  present  paper  includes  the  partial  results  of 
his  preliminary  work,  which  has  been  prosecuted  with  such  energy  as 
to  leave  little  more  to  be  done  in  this  line.  Mr.  Rohwer's  future  papers 
will  deal  with  special  groups  which  will  be  treated  in  a  monographic 
manner  in  order  that  a  basis  may  be  formed  for  special  papers  on  the 
economic  features. 

I  recommend  the  publication  of  this  manuscript  as  Technical 
Series  No.  20,  Part  II,  of  the  Bureau  of  Entomology. 
Respectfully, 

L.  O.  Howard, 
Chief  of  Bureau. 

Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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II.  THE  GENOTYPES  OF  THE  SAWFLIES  AND  WOODWASPS,  OR 
THE  SUPERFAMILY  TENTHREDINOIDEA. 

By  S.  A.  Rohwbr, 
Agent  and  expert. 

INTBODUCTION. 

The  following  paper  deals  with  the  sawflies  and  horntails  and 
comprises  the  superfamilies  Tenthredinoidea  and  Siricoidea  of  Ash- 
mead's  classification;  the  Chalastogastra  of  Rev.  F.  W.  Konow;  the 
Phyllophaga  (=*Phytophaga)  and  Xylophaga  of  Cresson  and  authors; 
or  the  genera  Tenthredo  and  Sirex  of  Linnaeus.  It  is  divided  into  two 
parts;  the  first  part  is  an  alphabetical  catalogue  of  the  generic  names 
used  in  Tenthredinoidea  and  Siricoidea  with  their  type  species;  the 
second  part  is  composed  of  descriptions  of  the  briefly  characterized 
genera  and  species  described  by  the  late  William  H.  Ashmead. 

An  effort  has  been  made  to  include  all  the  generic  names  used  in 
these  two  superfamilies.  In  case  of  any  omissions  the  author  will 
be  most  pleased  to  have  these  called  to  his  notice.0 

AN  ALPHABETICAL  CATALOGUE  OF  THE  GENEEIC  NAMES  USED 
HJ  THE  TENTHEEDINOIDEA,  WITH  THEIR  TYPE  SPECIES. 

THE  DESIGNATION  OF  THE  TYPE  SPECIES  OF  GENERA. 

The  necessity  of  having  the  types  of  genera  fixed  is  now  recog- 
nized by  almost  every  working  systematic  entomologist.  In  the 
designation  of  the  following  genotypes  the  rulings  and  recommen- 
dations of  the  International  Commission  on  Zoological  Nomenclature 
have  been  followed.  As  these  rulings  and  recommendations  have 
never  been  finally  codified,  and  there  are  in  a  few  cases  apparently 
contradictory  statements,  the  personal  equation  has  entered  into 
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the  interpretation  to  some  extent.  In  all  such  cases  an  effort  is 
made  to  follow  the  consensus  of  opinion.  Article  2,  page  11,  of  the 
International  Code  of  Zoological  Nomenclature  as  applied  to  medi- 
cine0 says:  "The  scientific  designation  of  animals  is  uninominal 
for  subgenera  and  all  higher  groups,  binominal  for  species,  and 
trinominal  for  subspecies."  Does  this  mean  that  a  genus  can  be 
founded  without  included  species  ?  In  article  30,  page  26,  and  the 
correction  in  Science  for  October  18,  1907,  pages  521-522,  it  is  stated 
that  a  genus  must  have  a  type  and  the  type  must  be  an  included 
species.  In  this  paper  a  genus  is  considered  to  be  without  standing 
until  it  contains  a  species;  and  genera  which  were  founded  without 
species  take  the  first  species  placed  in  them  as  the  type  and  date 
from  the  time  when  that  species  was  placed  in  them.  In  such 
cases  the  name  of  the  first  author  of  the  genus  is  given  first  in  paren- 
theses, and,  following  the  parenthesis,  the  name  of  the  author  who 
first  included  a  species.6 

With  the  exception  of  monobasic  genera  the  first  designation  of 
genotypes  in  Tenthredinoidea  and  Siricoidea  was  done  by  Latreille 
in  1810/  This  has  been  definitely  ruled  on  by  the  International 
Commission  on  Zoological  Nomenclature  as  follows: 

The  Designation  of  Genotypes  by  Latreille  1810.— The  "Table  dee  genres  avec 
r indication  de  l'espece  qui  leur  sert  de  type"  in  Latreille's  (1810)  "Considerations 
Generates  "  should  be  accepted  as  designation  of  types  of  the  genera  in  question.  <* 

The  next  entomologist  to  fix  the  types  of  genera  was  John  Curtis, 
in  his  British  Entomology,  which  was  published  from  1824  to  1839. 
In  this  work  Curtis  says  "type  of  the  genus,"  which  makes  it  very 
evident  that  the  author  endeavored  to  fix  the  types  of  the  genera 
he  treated. 

J.  O.  Westwood,  in  his  Synopsis  of  the  Genera  of  British  Insects,* 
gives  after  each  genus  what  he  calls  a  "  typical  species."'  In  most 
cases  this  species  can  be  taken  as  the  type  of  the  genus  in  question, 
and  in  many  it  is  the  first  indication  of  the  fixing  of  a  type  for  many 
of  the  genera.  Inasmuch  as  the  International  Commission  on 
Zoological  Nomenclature f  has  said  "the  meaning  of  the  expression 
'select  type'  is  to  be  rigidly  construed;  mention  of  a  species  as  an 
illustration  or  example  of  a  genus  does  not  constitute  a  selection  of 

o  Bui.  no.  24,  Hygienic  Laboratory,  Public  Health  and  Marine-Hospital  Service 
of  United  States,  September,  1905. 

&  See  synonyms  of  Hartigia  Schiodte  and  Boie,  p.  80. 

c  Considerations  Generales  sur  l'Ordre  Nature!  dee  Animaux  compoeant  lee  Cbupeo 
dee  Crustacea,  des  Arachnides  et  dee  Insectes,  Paris,  1810. 

&  Science,  n.  e.  vol.  31,  no.  787,  p.  150,  January  28,  1910. 

*  Published  as  an  appendix  to  "An  Introduction  to  the  Modern  Classification  of 
Insects,"  vol.  2,  London,  1840. 

/  Synopsis,  p.  1,  footnote. 

9  Science,  n.  s.  vol.  26,  no.  668,  p.  521,  October  18, 1907. 
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a  typ©/'  the  "  typical  species "  of  Westwood  are  not  given  as  the 
•  types  of  genera  except  in  those  cases  where  no  type  has  been  given 
and  the  Bpecies  given  by  Westwood  can  be  the  genotype  according 
to  the  rules.  In  the  following  list,  however,  the  words  "Westwood 
1840"  are  placed  after  the  genotypes  of  certain  genera,  for  the 
convenience  of  the  student,  should  any  ruling  be  given  on  these 
"typical  species." 

With  the  exception  of  a  few  types  designated  by  Brull6°  and 
Shipp,6  few  genotypes  were  named  except  in  the  works  of  the  two 
American  writers  Ashmead  and  MacGillivray. 

It  was  hoped  to  verify  every  reference  given,  but  in  some  few 
cases  this  was  not  possible.  In  such  cases  the  reference  is  that 
given  by  Dalla  Torre.  The  original  descriptions  of  the  following 
genera  have  not  been  seen:  Xiphiura  Fall6n,  Hyhvnotus  Klug, 
NycUriiium  Fischer-Waldheim,  Pomphdlyx  Freymuth. 

BULBS  OF  ZOOLOGICAL  NOMENCLATURE  FOB  THE  DESIGNATION 
OF  TYPE  SPECIES  OF  GENERA. 

The  ruling  of  the  International  Commission  on  Zoological  Nomen- 
clature11 is  reprinted  here  for  ready  reference.  Some  of  the  recom- 
mendations which  do  not  deal  with  any  cases  found  in  Tenthredinoidea 
and  which  are  not  of  general  importance  have  been  omitted. 

Art.  30.  The  designation  of  type  species  of  genera  shall  be  governed  by  the  following 
rules  (a-g),  applied  in  the  following  order  of  precedence: 

I.  Cases  in  which  the  generic  type  is  accepted  solely  upon  the  basis  of  the  original 
publication. 

(a)  When  in  the  original  publication  of  a  genus,  one  of  the  species  is  definitely  desig- 
nated as  type,  this  species  shall  be  accepted  as  type  regardless  of  any  other  considera- 
tions.   (Type  by  original  designation.) 

(6)  If,  in  the  original  publication  of  a  genus,  typicus  or  typus  is  used  as  a  new  specific 
name  for  one  of  the  species,  such  use  shall  be  construed  as  "type  by  original 
designation.'1 

(c)  A  genus  proposed  with  a  single  original  species  takes  that  species  as  its  type. 
(Monotypical  genera.) 

(d)  If  a  genus,  without  originally  designated  (see  a)  or  indicated  (see  6)  type,  con- 
tains among  its  original  species  one  possessing  the  generic  name  as  its  specific  or  sub- 
specific  name,  either  as  valid  name  or  synonym,  that  species  or  subspecies  becomes 
ipso  facto  type  of  the  genus.    (Type  by  absolute  tautonomy.) 

II.  Cases  in  which  the  generic  type  is  not  accepted  solely  upon  basis  of  the  original 
publication: 

(e)  The  following  species  are  excluded  from  consideration  in  selecting  the  types  of 
genera: 

(a)  Species  which  were  not  included  under  the  generic  name  at  the  time  of  its 
original  publication. 

<*  Histoire  Naturelle  des  Insectes.    Hymenopteres,  vol.  4,  Paris,  November,  1846. 
b  Entomologist,  vol.  27,  pp.  339-340,  1894. 
c  See  Science,  n.  s.  vol.  26,  no.  668,  pp.  521-622,  October  18,  1907. 
67595°— No.  20,  pt  2—11 2 
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(/?)  Species  which  were  species  inquvrendx  from  the  standpoint  of  the  author  of  the 
generic  name  at  the  time  of  its  publication. 

(f)  Species  which  the  author  of  the  genus  doubtfully  referred  to  it. 

(J)  In  case  a  generic  name  without  originally  designated  type  is  proposed  as  a  sub- 
stitute for  another  generic  name,  with  or  without  type,  the  type  of  either,  when 
established,  becomes  ipso  facto  type  of  the  other. 

(g)  If  an  author,  in  publishing  a  genus  with  more  than  one  valid  species,  fails  to 
designate  (see  a)  or  to  indicate  (see  6,  d)  its  type,  any  subsequent  author  may  select 
the  type,  and  such  designation  is  not  subject  to  change.  (Type  by  subsequent  deeig-  • 
nation.) 

The  meaning  of  the  expression  "select  a  type  "  is  to  be  rigidly  construed.  Mention 
of  a  species  as  an  illustration  or  example  of  a  genus  does  not  constitute  a  selection  of 
.a  type. 

III.  Recommendations. — In  selecting  types  by  subsequent  designation,  authors  will 
dp  well  to  govern  themselves  by  the  following  recommendations: 

(h)  In  the  case  of  Linnsean  genera  select  as  type  the  most  common  or  the  medicinal 
species. 

(t)  If  a  genus,  without  designated  type,  contains  among  its  original  species  one  pos- 
sessing as  a  specific  or  subspecific  name,  either  as  valid  name  or  synonym,  a  name 
which  is  virtually  the  same  as  the  generic  name,  or  of  the  same  origin  or  same  mean- 
ing, preference  should  be  shown  to  that  species  in  designating  the  type,  unless  such 
preference  is  strongly  contra-indicated  by  other  factors.  (Type  by  virtual  tautonomy.) 

(ib)  If  some  of  the  original  species  have  later  been  classified  in  other  genera,  prefer- 
ence should  be  shown  to  the  species  still  remaining  in  the  original  genus.  (Type  by 
elimination.) 

(n)  Show  preference  to  the  best  described,  best  figured,  best  known,  or  most  easily 
obtainable  species,  or  to  one  of  which  a  type  specimen  can  be  obtained. 

(o)  Show  preference  to  a  species  which  belongs  to  a  group  containing  as  large  a 
number  of  the  species  as  possible. 

(q)  All  other  things  being  equal,  show  preference  to  a  species  which  the  author 
of  the  genus  actually  studied  at  or  before  the  time  he  proposed  the  genus. 

(r)  In  case  of  writers  who  habitually  place  a  certain  leading  or  typical  species  first 
as  "chef  de  file,"  the  others  being  described  by  comparative  reference  to  this  type, 
this  fact  should  be  considered  in  the  choice  of  the  type  species. 

(*)  In  case  of  those  authors  who  have  adopted  the  "first  species  rule"  in  fixing 
generic  types,  the  first  species  named  by  them  should  be  taken  as  types  of  their  genera. 

(/)  All  other  things  being  equal,  page  precedence  should  obtain  in  selecting  a  type. 

CATALOGUE. 

The  various  genera  accredited  to  Jurine  (Nouv.  Meth.  Hym.  Ins., 
vol.  1,  1807)  have  been  accredited  to  Panzer  (Krit.  Revis.,  vol.  2, 
1806).  Panzer  accredits  the  genera  to  Jurine,  but  they  are  in  none 
of  Jurine's  earlier  papers,  while  he  treated  them  rather  fully  in  1807. 

All  references  to  Encyclopedic  M6thodique,  Insectes,  vol.  10.  1825, 
have  been  changed  to  "vol.  10,  pt.  2,  1828."  Volume  10  came  out  in 
two  numbers,  the  second,  containing  the  Tenthredinid»,  appearing 
in  1828. 

The  word  "isogenotypic"  is  used  when  two  genera  have  the  same 
species  as  the  genotype. 

The  word  "monobasic "  is  used  to  indicate  that  a  genus  was 
founded  on  one  originally  included  species. 
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The  plan  in  the  following  list  is  to  give  the  generic  name  first,  the 
name  of  the  author  second,  the  original  reference  third,  the  type 
species  fourth,  the  authority  for  the  type  fifth.  In  case  the  genus 
was  monobasic,  an  asterisk  is  placed  after  the  type  species;  in  case 
the  genotype  was  originally  designated,  the  word  " designated' '  is 
placed  in  parentheses;  in  case  the  genus  was  not  monobasic  and  no 
genotype  has  been  designated,  the  type  has  been  chosen  and  no  au- 
thority is  given  (see  Amauronematus  Konow).  Certain  apparent  syn- 
onymy, as  in  the  case  of  isogenotypic  genera,  is  also  given.  All  such 
synonymy  has  been  verified,  and  synonymy  not  verified  is  not  given. 

The  list  of  genera  is  believed  to  be  complete,  in  as  far  as  publications 
have  been  received  in  Washington,  D.  C,  up  to  January  1,  1911. 
All  the  new  generic  names  proposed  in  this  paper  are  included  in  the 
alphabetical  catalogue  with  the  reference,  "see  p.  — ." 

Abia  Leach,  Zool.  Misc.,  vol.  3,  p.  113,  no.  5,  1817. 

Type:  Tenthredo  sericea  Linnaeus  (Curtis,  1825). 
Acantholyda  A.  Costa,  Pros.  Hym.  Ital.,  vol.  3,  p.  232,  1894. 

Type:  Tenthredo  erythrocephala  Linnaeus  (Rohwer,  1910). 
Acanthoperga  Shipp,  Ent.,  vol.  27,  pp.  338,  339,  1894. 

Type:  Perga  cameroni  Westwood  (designated). 
Acanthoptenos  Ashmead,  Can.  Ent.,  vol.  30,  p.  212,  1898. 

Type:  Acanthoptenos  weithii  Ashmead  (designated). 
Acherdocerus  W.  F.  Kirby,  List  Hym.  Brit.  Mus.,  vol.  1,  p.  92,  no.  42,  1882. 

Type:  Acherdocerus fumipennis  W.  F.  Kirby.* 
Addiophora  Konow,  Ent.  Nachr.,  vol.  25,  p.  361,  1899. 

Type:  Addiophora  decora  Konow.* 
Acordulecera  Say,  Bost.  Journ.  Nat.  Hist.,  vol.  1,  no.  3,  p.  209,  1836. 

Type:  Acordulecera  dorsalis  Say.* 
Adirus  Konow,  Ent.  Nachr.,  vol.  25,  p.  74, 1899. 

Type:  Cephus  trirnaculalus  Say.* 
Agenocimbex  Rohwer,  Proc.  U.  S.  Nat.  Mus.,  vol.  39,  no.  1777,  p.  104,  1910. 

Type:  Cimbex  maculata  Marlatt  (designated). 
Aglaostigma  W.  F.  Kirby,  List  Hym.  Brit.  Mus.,  vol.  1,  p.  325,  no.  104, 1882. 

Type:  Aglaostigma  eburneiguttatum  W.  F.  Kirby.* 
AUantus  Panzer,  Krit.  Re  vis.,  vol.  2,  p.  25,  1806. 

Type:  Tenthredo  scrophularise  Linnaeus  (Curtis,  1839;  Brulte,  1846;  Westwood, 
1840). 

=Tenthredo  Linnaeus  (isogenotypic). 

AUomorpha  Cameron,  Trans.  Ent.  Soc.  Lond.,  p.  463, 1876. 

Type:  AUomorpha  incisa  Cameron.* 
Amanis  Leach,  Zool.  Misc.,  vol.  3,  p.  114,  no.  6,  1817. 

Type:  Tenthredo  obscura  Linnaeus  (Westwood,  1840). 
Amauronematus  Konow,  Deutsch.  ent.  Zeitschr.,  p.  237,  1890. 

Type:  Nemalusfallax  Lepeletier. 
Ametastegia  A.  Costa,  Rendic.  Accad.  Sci.  Fis.  Napoli,  vol.  21,  pt.  10,  p.  198, 1882. 

Type:  Ametastegia  fulvipes  A.  Costa.* 
=  Tenthredo  glabrata  Fallen. 

=Taxonua  Hartig. 
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Anachoreta  Gietel, "  Naturgeschichte  dee  Thierreichs, "  p.  ix,  1848  (n.  n.  for  Lophyrus 
Latreille). 

Type:  Tenthredo  pint  Linnaeus. 

=Dipiion  Schrank. 
Anapeptamena  Konow,  Ent.  Nachr.,  vol.  24,  p.  271,  1898. 

Type:  Anapeptamena  albipes  Konow.* 
Ancyloneura  Cameron,  Trans.  Ent.  Soc.  Lond.,  p.  91,  1877. 

Type:  Ancyloneura  varipes  Cameron.* 
Aneug-menua  Hartig,  Fam.  Blatt.  Holzwesp.,  p.  253, 1837. 

Type:  Tenthredo  (Emphytus)  coronata  Klug.* 
Anisoarthra  Cameron,  Trans.  Ent.  Soc.  Lond.,  p.  461, 1876. 

Type:  Anisoarthra  ccerulea  Cameron.* 

(preocc.,=Senoclia  Cameron.) 
Anisoneura  Cameron,  Trans.  Ent.  Soc.  Lond.,  p.  463,  1876. 

Type:  Anisoneura  stigmaticalis  Cameron.* 

(preocc.,=Beleeee  Cameron.) 

Anoplolyda  A.  Costa,  Pros.  Hym.  Ital.,  vol.  3,  p.  233,  1894. 

Type:  Lyda  alternans  O.  Costa  (Rohwer,  1910). 
Anoplonyx  Marlatt,  U.  S.  Dept.  Agr.,  Bur.  Ent.,  Tech.  Ser.  no.  3,  p.  18, 1896. 

Type:  Nematus  pecloralis  Lepeletier. 
Antholcus  Konow,  Zeitschr.  syst.  Hym.  Dipt.,  vol.  4,  p.  3, 1904. 

Type:  Tenthredo  varinervis  Spinola.* 
Aomodyctium  Ashmead;  Can.  Ent.,  vol.  30,  p.  309,  December,  1898. 

A  genus  without  a  species. 
Aphadnurus  O.  Costa,  Fauna  Napoli,  Tenthred.,  p.  40,  1859. 

Type:  Aphadnurus  tantillus  O.  Costa .* 
= Emphytus  pumila  Klug. 

=Fenusa  Leach. 
Aphanisus  MacGillivray,  Can.  Ent.,  p.  295,  August,  1908. 

Type:  Aphanisus  lobatus  MacGillivray  (designated). 
Aphilodyctium  Ashmead,  Can.  Ent.,  vol.  30,  p.  310, 1898. 

Type:  Strongylogaster  rubripes  Cresson  (designated). 
Aprosthema  Konow,  Ent.  Nachr.,  vol.  25,  p.  149,  1899. 

Type:  Hylotoma  brevicornis  Fallen. 
Ardia  Konow,  Wien.  ent.  Zeit.,  vol.  5,  pp.  184,  188,  no.  4, 1886. 

Type:  Tenthredo  (Allantus)  bipunctata  Klug. 
Arge  Schrank,  Fauna  Boica,  vol.  2,  p.  209,  no.  231, 1802. 

Type:  Tenthredo  enodis  Linneeus. 
Astatus  Jurine,  Fauna  Insect.  Germ.,  vol.  7,  p.  83,  fig.  12, 1801. 

Type:  Sirex  troglodyte  Fabricius. 
Astrfcta  E.  Newman,  Ent.  Mag.,  vol.  5,  p.  484,  1838. 

Type:  Asticla  ianthe  E.  Newman.* 
=Harpiphorus  lepidus  Klug. 

=Harpiphorufl  Hartig  (isogenotypic). 
Ateuchopus  Konow,  Wien.  ent.  Zeit.,  vol.  15,  p.  174, 1896. 

Type:  Ateuchopus  armenius  Konow. 
Athalia  Leach,  Zool.  Misc.,  vol.  3,  p.  128,  no.  2,  1817. 

Type:  Tenthredo  spinarum  Fabricius  (Curtis,  1836). 
Athermantus  W.  F.  Kirby,  List  Hym.  Brit.  Mus.,  vol.  1,  p.  54,  no.  32, 1882. 

Type:  Hylotoma  imperalis  F.  Smith.* 
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Athlophorus  Burmeiflter,  Athlophorus,  eineneue  Gattung  der  Blattweepen,  pp.  1-9, 
1847. 

Type:  Athlophorus  hlugii  Burmeister.* 
Atocus  Scudder,  Bui.  U.  S.  Geol.  Surv.,  vol.  93,  p.  24,  pi.  2,  fig.  5,  1892. 

Type:  Atocus  defessus  Scudder.* 
Atomacera  Say,  Boat.  Journ.  Nat.  Hist.,  vol.  1,  no.  3,  p.  212,  1836. 

Type:  Atomacera  debilis  Say.* 
Aulacomerus  Spinola,  Ann.  Ent.  Soc.  France,  vol.  9,  p.  137,  1840. 

Type:  Aulacomerus  buquetii  Spinola.* 
Bactroceros  Konow,  Ann.  k.  k.  Hofmus.,  Wien.,  vol.  12,  p.  21,  1897. 

Type:  Tenthredo  vafer  Linnaeus  (Rohwer,  1910). 

=Anoplolyda  A.  Costa. 
Bathyblepta  Konow,  Zeitschr.  syst.  Hym.  Dipt.,  vol.  6,  p.  123, 1906. 

Type:  Bathyblepta  procer  Konow.* 
Beldonea  Cameron,  Mem.  &  Proc.  Manchester  Lit.  &  Phil.  Soc..  vol.  43,  no.  3, 
p.  35, 1899. 

Type:  Beldonea  rugifrons  Cameron.* 
Beleses  Cameron,  Trans.  Ent.  Soc.  Lond.,  p.  88, 1877  (n.  n.  for  Anisoneura  Cameron, 
1876). 

Type:  Anisoneura  stigmaticalis  Cameron.* 
Bergiana  Konow,  Anal.  Mus.  Buenos  Aires,  vol.  6,  p.  397, 1899. 

Type:  Syzygonia  cyanocephala  Klug  (designated,  p.  398). 

= Syzygonia  Klug  (isogenotypic). 
Bivena  MacGillivray,  Can.  Ent.,  vol.  26,  p.  327,  1894. 

Type:  Bivena  maria  MacGillivray  (designated). 
=  Tenthredo  delta  Provancher. 
Blasticotoma  Klug,  Jahrb.  Insectenkunde,  vol.  1,  p.  270,  no.  7, 1834. 

Type:  Blasticotoma  filiceti  Klug.* 
Blennocampa  Hartig,  Fam.  Blatt.  Holzwesp.,  p.  266, 1837. 

Type:  Tenthredo  (Allantus)  pusilla  Klug. 
Brachycolus  Konow,  Termes.  Fuzetek,  vol.  28,  pt.  3,  p.  166,  1895. 

Type:  Nematus  viduatus  Zetterstedt. 
Brachyphatnus  Konow,  Zeitschr.  syst.  Hym.  Dipt.,  vol.  6,  p.  250,  1906. 

Type:  Brachyphatnus  debilicornis  Konow. 
Brachytoma  Westwood,  Thes.  Ent.  Oxon.,  p.  109, 1874  (non  Swainson,  1840). 

Type:  Brachytoma fumipennis  Westwood  (Ashmead,  1898). 
Brachyxiphus  Philippi,  Stett.  ent.  Zeit.,  vol.  32,  p.  285, 1871. 

Type:  Brachyxiphus  grandis  Philippi. 
Braunsiola  Konow,  Ent.  Nachr.,  vol.  25,  p.  312, 1899. 

Type:  Braunsiola  truculenta  Konow.*        ; 

=Micrarge  Ashmead. 
Buaarbia  Cameron,  Mem.  &  Proc.  Manchester  Lit.  &  Phil.  Soc.,  vol.  43,  no.  3,  p.  37, 
1899.  * 

Type:  Busarbia  vxridipes  Cameron.* 
Cacosyndia  W.  F.  Kirby,  Trans.  Ent.  Soc.  Lond.,  p.  203, 1883  (n.  n.  for  Pompholyx 
Freymuth). 

Type:  Pompholyx  dimorpha  Freymuth  (designated). 
Csenocephus  Konow,  Wien.  ent.  Zeit.,  vol.  15,  p.  151, 1896. 

Type:  Csenocephus  jahowleffi  Konow.* 
Csenolyda  Konow,  Ann.  k.  k.  Hofmus.,  Wien.,  vol.  12,  p.  15, 1897. 

Type:  Tenthredo  reticulata  Linnaeus  (Rohwer,  1910). 
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Csenoneura  Thomson,  Opusc.  Ent.,  vol.  2,  p.  270,  1870. 

Type:  Csenoneura  dahlbomi  Thomson.* 
Calameuta  Konow,  Wien.  ent.  Zeit.,  vol.  15,  p.  159,  1896. 

Type :  Cephus  filiformis  E  versmann . 
Caliroa  O.  Costa,  Fauna  Napoli,  Tenthred.,  p.  59,  1859. 

Type:  Caliroa  sebetia  O.  Costa.* 
=Allantus  cinxia  Klug. 

Caloptilia  Ashmead,  Can.  Ent.,  vol.  30,  p.  212,  1898. 

Type:  Caloptilia  tovmsendi  Ashmead  (designated). 
Calozarca  Ashmead,  in  Dyar,  Journ.  N.  Y.  Ent.  Soc.,  p.  129,  1898;  also  Can.  Ent., 
vol.  30,  p.  252,  October,  1898. 

Type:  Selandriafascipennis  Norton  (designated). 

=Parazarca  Ashmead. 
CamponiBCua  E.  Newman,  Ent.,  vol.  4,  p.  215,  1869. 

Type:  CamponiscushealsezE.  Newman.* 
=  Tenthredo  luridiventris  Fallen. 

=Platycampus  Schiodte. 
Camptoperga  Shipp,  Ent.,  vol.  27,  pp.  339-340,  1894. 

Type:  Perga  cressoni  Westwood  (designated). 
Camptoprium  Spinola,  Ann.  Soc.  Ent.  France,  vol.  9,  p.  134,  1840. 

Type:  Camptoprium  Uprieuri  Spinola.* 
Canonias  Konow,  Termes.  Fuzetek,  vol.  24,  p.  65,  1901 . 

Type:  Canonias  inopinus  Konow.* 
Celidoptera  Konow,  Ann.  k.  k.  Hofmus.,  Wien.,  vol.  12,  p.  20, 1897. 

Type:  Lyda  maculipennis  Stein.* 
Cephaleia  Panzer,  Fauna  Ins.  Germ.,  vol.  8,  p.  36, 1805. 

Type:  Tentkredo  signata  Fabricus  (Rohwer,  1910). 
Cephalocera  Klug,  Jahrb.  Insectenkunde,  vol.  1,  p.  251,  no.  8, 1834. 

Type:  Cephalocera  pumila  Klug.* 

(preocc.,=Corynophilus  W.  F.  Kirby). 
Cephites  Heer,  Denkschr.  schweiz.  Ges.  Naturwiss.,  vol.  11,  p.  173,  no.  18, 1850. 

Type:  Cephites  amingensis  Heer. 
Cephosoma  Gradl,  Ent.  Nachr.,  vol.  7,  p.  294,  1881. 

Type:  Cephosoma  syringx  Gradl* 

=Hartigia  Schiodte  and  Boie. 
Cephus  Latreille,  Hist.  Nat.  Crust.  Ins.,  vol.  3,  p.  303,  1802. 

Type:  Sirex  pygmseus  Linnaeus  (Latreille,  1810;  BrullS,  1846;  Westwood,  1840). 
Ceratulus  MacGillivray,  Can.  Ent.,  vol.  40,  p.  454, 1908. 

Type:  Ceratulus  spectabilis  MacGillivray  (designated). 
Cerealces  W.  F.  Kirby,  List  Hym.  Brit.  Mus.,  vol.  1,  p.  31,  no.  11,  1882. 

Type:  Cerealces  scutellata  W.  F.  Kirby.* 
Cerobactrus  O.  Costa,  Fauna  Napoli.,  Cephid.,  p.  9,  1860. 

Type:  Cerobactrus  major  O.  Costa.* 
=Astatus  satyrus  Panzer. 

=Hartigia  Schiodte  and  Boie. 
Cerospastua  Konow,  Anal.  Mus.  Buenos  Aires,  vol.  6,  p.  404,  1899. 

Type:  Cerospastus  volupis  Konow.* 
Chalinus  Konow,  Termes.  Fuzetek,  vol.  20,  p.  605, 1897. 

Type:  Oryssus  plumicornis  Guerin. 
Characophygus  Konow,  Ent.  Nachr.,  vol.  25,  p.  73,  1899. 

Type:  Characophygus  moricei  Konow.* 
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Cibdela  Konow,  Ent.  Nachr.,  vol.  25,  p.  76,  1899. 
Type:  Hylotoma  jantheria  Klug. 

Cimbex  Olivier,  Encyl.  Method.,  Ins.,  vol.  5,  p.  762,  1790. 
Type:  Tenthredo  lutea  Linnaeus  (Latreille,  1810). 

Cladiucha  Konow,  Zeitschr.  syst.  Hym.  Dipt.,  vol.  2,  p.  389,  1902. 
Type:  Cladiucha  insolita  Konow.* 

Cladius  Rossi,  Fauna  Etrusca,  ed.  2<*,  vol.  2,  p.  27,  1807. 
Type:  Tenthredo  difformis  Panzer  (Latreille,  1810). 

Cladomacra  F.  Smith,  Ann.  Mag.  Nat.  Hist.,  (3)  vol.  6,  p.  256,  1860. 
Type:  Cladomacra  macropus  F.  Smith.* 

Claremontia  Rohwer,  Can.  Ent.,  vol.  41,  p.  397,  November,  1909. 
Type:  Claremontia  typica  Rohwer  (designated). 

Clarissa  W.  F.  Kirby,  Ann.  Mag.  Nat.  Hist.,  (6)  vol.  14,  p.  46,  1894. 
Type:  Clarissa  divergent  W.  F.  Kirby.* 

Clavellaria  Lamarck,  Syst.  dee  Animaux  san  vert6bres,  p.  264,  1301. 
Type:  Tenthredo  lutea  Linnaeus.* 
=Cimbex  Olivier. 

Olavellarius  Olivier,  Encycl.  Method.,  vol.  4,  p.  22,  1789;  vol.  6,  p.  18,  1791.    No 
species. 

Clydostomus  Konow,  Zeitschr.  syst.  Hym.  Dipt.,  vol.  8,  p.  19,  1908. 
Type:  Clydostomus  cestatus  Konow. 

Cockerellonis  MacGillivray,  Can.  Ent.,  vol.  40,  p.  365,  October,  1908. 

Type:  Cockerellonis  occidentalis  MacGillivray  (designated). 

=Eriocampidea  Ashmead. 
Oolochelyna  Konow,  Ent.  Nachr.,  vol.  24,  p.  280, 1898. 

Type:  Colochelyna  magreUii  Konow. 
Conaspidia  Konow,  Ent.  Nachr.,  vol.  24,  p.  279, 1898. 

Type:  Conaspidia  sikkemensis  Konow.* 
Corymbas  Konow,  Ann.  Mus.  St.  Petersbourg,  p.  120, 1903. 

Type:  Corymbas  horeana  Konow. 
Coryna  Lepeletier,  Encyl.  Method.,  Ins.,  vol.  10,  pt.  2,  p.  567,  1828. 

Type:  Tenthredo  (Coryna)  scapularis  Lepeletier. 
=  Tenthredo  flavans  Klug. 

=Selandria  Leach. 
Corynia  Imhof  et  Lab  ram,  Insect.  Schweiz.,  vol.  1,  pi.  23, 1836. 

Type:  Corynia  rosarum  Imhof  et  Labram. 

=Arge  Schrank. 
Corynophilus  W.  F.  Kirby,  List  Hym.  Brit.  Mus.,  vol.  1,  p.  32,  no.  15,  1882  (n.  n. 
for  Cephalocera  Klug,  non  Latreille). 

Type:  Cephalocera  pumila  Klug.* 
Croesus  Leach,  Zool.  Misc.,  vol.  3,  p.  129,  no.  1,  1817. 

Type:  Tenthredo  septerUrionalis  Linnaeus.* 

=Nematus  Jurine. 
Cryptocampus  Hartig,  Fam.  Blatt.  Holzwesp.,  p.  221,  March,  1837. 

Type:  Nematus  (Cryptocampus)  medullaris  Hartig. 

=Euura  Newman. 
Cryptus  Panzer,  Krit.  Re  vis.,  vol.  2,  p.  21,  1806  (non  Fabricus,  1804). 

Type:  Tenthredo  furcata  Villers  (Curtis,  1825). 

«8chizocera  Lepeletier  (isogenotypic). 
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Oyphona  Dahlbom,  Conspect.  Tenthred.  Scand.,  p.  6, 1835. 
Type:  Tenthredo  furcata  Villers. 
=Schizocera  Lepeletier. 

Deoameria  (Lepeletier)  W.  F.  Kirby,  Lepeletier,  Encycl.  Method.,  Ins.,  vol.  10, 
pt.  2, p. 371, 1828;  W.  F.  Kirby,  list  Hym.  Brit.  Mus.,  vol.  1,  p.  93,  no. 43, 1882. 

Type:  Decameria  testacea  W.  F.  Kirby  (designated). 
Deoatria  Stephens,  Illustr.  Brit.  Ent.,  Mandib.,  vol.  7,  p.  94,  1835. 

Type:  Heterarthus  ochropoda  Stephens. 
Derecyrta  F.  Smith,  Ann.  Mag.  Nat.  Hist.,  (3)  vol.  6,  p.  255,  1860. 

Type:  Derecyrta  picHpennis  F.  Smith.* 
Dictynna  Brulle\  Hist.  Nat.  Ins.  Hym.,  vol.  4,  p.  662, 1846. 

Type:  Dictynna  westwoodii  Bralle".* 

=Decameria  (Lepeletier). 
Dictynna  West  wood,  Arcana  Ent.,  vol.  1,  p.  24,  pi.  7,  fig.  4,  1841. 

Type:  Dictynna  Ixta  Westwood.* 

=Eurys  Newman. 
Didocha  Konow,  Zeitschr.  syst.  Hym.  Dipt.,  vol.  7,  p.  306,  1907. 

Type:  Didocha  braunsi  Konow.* 
Didymia  Lepeletier,  Encycl.  Method.,  Ins.,  vol.  10,  pt.  2,  p.  574,  1828. 

Type:  Eylotoma  martini  Lepeletier.* 
Dielocerus  Curtis,  Trans.  Linn.  Soc.  Lond.,  vol.  19,  pt.  1,  p.  248,  1844. 

Type:  Dielocerus  ellisii  Curtis. 
Dimorphopteryx  Ashmead,  Can.  Ent.,  vol.  30,  p.  308, 1898. 

Type:  Strongylogaster  pinguis  Say  (designated). 
Dinax  Konow,  Wien.  ent.  Zeit.,  vol.  16,  p.  182,  1897. 

Type:  Dinax  jakowleffi  Konow.* 
Dineura  Dahlbom,  Conspect.  Tenthred.  Scand.,  p.  13,  no.  6, 1835. 

Type:  Tenthredo  degeeri  Klug  (Westwood,  1846). 
Diphadnus  Hartig,  Fam.  Blatt.  Holzwesp.,  p.  225,  1837. 

Type:  Nematua  fuscicornis  Hartig.* 

=Nematus  appendiculatus  Hartig. 
Diphamorphos  Rohwer,  Ent.  News,  vol.  22,  p.  473,  1910. 

Type:  Diphamorphos  nigrescens  Rohwer  (designated). 
Diprion  Schrank,  Fauna  Boica,  vol.  2,  pp.  209,  252-254,  1802. 

Type:  Tenthredo  pini  Linnaeus  (Rohwer,  1910). 
Dipteromorpha  W.  F.  Kirby,  List  Hym.  Brit.  Mus.,  vol.  1,  p.  324,  no.  102, 1882. 

Type:  Macrophya  rotundiventris  Cameron.* 
Dintega  Konow,  Zeitschr.  syst.  Hym.  Dipt.,  vol.  4,  p.  224,  1904. 

Type:  Distega  sjostedti  Konow.* 
Dolerus  Panzer,  Krit.  Re  vis.,  vol.  2,  p.  40,  1806. 

Type:  Dolerus  gonager  Jurine  (Latreille,  1810). 
Dosytheua  Leach,  Zool.  Misc.,  vol.  3,  p.  128,  no.  4, 1817. 

Type:  Tenthredo  eglanteriss  Fabricius  (Brulte,  1846). 

=Dolerua  Panzer. 
Druida  E.  Newman,  Ent.  Mag.,  vol.  5,  p.  484,  1838. 
'Type:  Druida  parviceps  E.  Newman.* 
=Phyllotoma  nemorata  Fallen. 
Dulophanes  Konow,  Zeitschr.  syst.  Hym.  Dipt.,  vol.  7,  p.  132, 1907. 

Type:  Dulophanes  morio  Konow.* 


THE  GENOTYPES  OP  SAWFLIES  AND  WOODWASPS.  79 

Ebolia  O.  Costa,  Fauna  Napoli,  Tenthred.,  p.  105,  1859. 

Type:  Ebolia  floricola  O.  Coeta.* 
Electrocephalus  Konow,  Ent.  Nachr.,  vol.  23,  p.  37,  1897. 

Type:  Electrocephalus strahlendorffi  Konow* 
Emphytoides  Konow,  Ent.  Nachr.,  vol.  24,  p.  274, 1898. 

Type:  Emphytoides  per  plexus  Konow. 

=Athlophorua  Burmeister. 
Emphytus  Klug,  Mag.  Ges.  naturf.  Berlin,  vol.  7,  p.  273, 1813. 

Type:  Tenthredo  cincta  Linnaeus  (Curtis,  1833;  Weetwood,  1840). 
Empria  Lepeletier,  Encycl.  Method.,  Ins.,  vol.  10,  pt.  2,  p.  571,  1828. 

Type:  Dolerus  (Empria)  pallimacula  Lepeletier  (Brulle\  1846). 
Encartrioneura  Konow,  Deutsch.  ent.  Zeitschr.,  p.  239, 1890. 

Type:  Tenthredo  sturnii  Klug.* 

«Siobla  Cameron. 
Endelomyia  Ashmead,  Can.  Ent.,  vol.  30,  p.  256, 1898. 

Type:  Monostegia  rosx  Harris  (designated). 
= Caliroa  sethiops  (Fabricius) . 

=Caliroa  O.  Costa. 
EniBda  Thomson,  Opusc.  Ent.,  pt.  2,  p.  299, 1870. 

Type:  Tenthredo  consobrina  Klug. 
Entodecta  Konow,  Wien.  ent.  Zeit.,  vol.  5,  pp.  184,  243, 1886. 

Type:  Tenthredo  (Allantus)  pumila  Klug  (MacGillivray,  1909). 
Epitactus  F6rster,  Verh.  naturh.  Ver.  preuss.  Rheinl.,  vol.  11,  p.  435,  1854. 

Type:  Epitactus  prxcox  FSrster.* 
Ephippinotus  O.  Costa,  Fauna  Napoli,  Cephid.,  p.  10,  1860. 

Type:  Ephippinotus  luteiventris  O.  Costa. 
=Sirex  compressus  Fabricius. 
Epitaxonus  MacGillivray,  Can.  Ent.,  vol.  40,  p.  365,  October,  1908. 

Type:  Taxonus  albodopictus  Norton  (designated). 
Eriglenum  Konow,  Termes.  Fuzetek,  vol.  24,  p.  60,  1901. 

Type:  Eriglenum  crudum  Konow.* 
Eriocampa  Hartig,  Fam.  Blatt.  Holzwesp.,  p.  279,  1837. 

Type:  Tenthredo  ovata  Linnaeus. 
Eriocampidea  Ashmead,  Can.  Ent.,  vol.  30,  p.  256,  1898. 

Type:  Eriocampidea  arizonensis  Ashmead  (designated). 
Exiocampoides  Konow,  Deutsch.  ent.  Zeitschr.,  p.  239,  1890. 

Type:  Tenthredo  limacina  Retzius  (MacGillivray,  1908). 
Ermilia  O.  Costa,  Fauna  Napoli,  Tenthred.,  p.  106,  1859. 

Type:  Ermilia  pulchella  O.  Costa.* 
=  Tenthredo  agrorum  Fallen. 

=Taxonus  Hartig  (isogenotypic). 
Erythraspides  Ashmead,  in  Dyar,  Journ.  N.  Y.  Ent.  Soc.,  p.  128,  1898;  also  Can. 
Ent.,  vol.  30,  p.  252,  1898. 

Type:  Blennocampa  pygmsea  Say  (designated). 
Eumetabolua  Schulz,  Spolia  Hymen.,  p.  211,  1906. 

Type:  Sixex  troglodyta  Fabricius. 
=Sirex  niger  Harris. 

asAstatua  Panzer. 
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Euryopsis  W.  F.  Kirby,  List  Hym.  Brit.  Mus.,  vol.  1,  p.  95,  no.  45, 1882. 

Type:  Euryopsis  nitens  W.  F.  Kirby.* 
Eurys  E.  Newman,  Ent.,  p.  90,  1841. 

Type:  Eurys  deratus  E.  Newman.* 
Euura  E.  Newman,  Ent.  Mag.,  vol.  4,  p.  259,  January,  1837. 

Type:  Euura  gallse  Newman. 
Eversmannella  Jakowlew,  Horse  Soc.  Ent.  Ross.,  vol.  26,  p.  15,  no.  3, 1891. 

Type:  Cephus  cruentatus  Eversmann.* 
Fenella  West  wood,  Introd.  Mod.  Class.  Ins.,  vol.  2,  Gen.  Synop.,  p.  54,  1840. 

Type:  Fenella  nigrita  Westwood.* 
Fenusa  Leach,  Zool.  Misc.,  vol.  3,  p.  126,  no.  4,  1817. 

Type:  Tentkredo  (Emphytus)  pumila  Klug.* 
Fethalia  Cameron,  Journ.  Bombay  Soc.  Nat.  Hist.,  vol.  14,  p.  439,  1902. 

Type:  Fethalia  nigra  Cameron.* 
Gongylocorsia  Konow,  Ann.  k.  k.  Hofmus.,  Wien,  vol.  12,  p.  19,  1897. 

Type:  Lyda  mandibularis  Zaddach.* 
Gymnia  Spinola,  Mem.  Accad.  Sci.  Torino,  (2)  vol.  13,  p.  23,  1851. 

Type:  Gymnia  apicalis  Spinola. 
Gymniopterus  Ashmead,  Can.  Ent.,  vol.  30,  p.  213,  1898. 

Type:  Gymniopterus  singularis  Ashmead  (designated). 
Gymnonychus  Marlatt,  U.  S.  Dept.  Agr.,  Div.  Ent.,  Tech.  Ser.  3,  p.  122, 1896. 

Type:  Gymnonychus  calif  amicus  Marlatt  (designated). 

=Diphadnua  Hartig. 
Haplostegus  Konow,  Termes.  Fuzetek,  vol.  24,  p.  70, 1901. 

Type:  Haplostegus  epimelas  Konow. 
Harpiphorus  Hartig,  Fam.  Blatt.  Holzwesp.,  p.  253, 1837. 

Type:  Tenthredo  (Emphytus)  lepidus  Klug.* 
Hartigia  (SchiOdte)  Boie.    Schiddte,  Kroyers  Naturhistorisk  Tidskrift.,  vol.  2,  p.  332, 
1838;  Boie,  Stett.  Ent.  Zeit.,  vol.  16,  p.  49, 1855. 

Type:  Astatus  satyrus  Rossi. 
Hemichxoa  Stephens,  Illustr.  Brit.  Ent.,  Mandib.,  vol.  7,  p.  55,  no.  18, 1835. 

Type:  Tenthredo  alni  Linnaeus  (Westwood,  1840;  Brulle\  1846). 
Hemidianeura  W.  F.  Kirby,  List  Hym.  Brit.  Mus.,  vol.  1,  p.  48,  no.  28,  1882. 

Type:  Hemidianeura  nigricornis  W.  F.  Kirby. 
Hemitaxonus  Ashmead,  Can.  Ent.,  vol.  30,  p.  311,  1898. 

Type:  Taxonus  dubitatus  Norton  (designated). 
Hennedyia  Cameron,  Mem.  &  Proc.  Manchester  Lit.  Phil.  Soc.,  vol.  4,  no.  4,  p.  9,  1891. 

Type:  Hennedyia  annulitarsis  Cameron  * 
Heptacola  Konow,  Zeitschr.  syst.  Hym.  Dipt.,  vol.  5,  p.  167, 1905. 

Type:  Heptacola  buyssoni  Konow. 
Heptamelua  Haliday,  Nat.  Hist.  Rev.,  vol.  2,  p.  60, 1835. 

Type:  Melicerta  ochroleuca  Stephens.* 
Heterarthua  Stephens,  Illustr.  Brit.  Ent.,  Mandib.,  vol  7,  p.  94,  no.  25,  1835. 

Type:  Tenthredo  (Emphytus)  ochropoda  Klug.* 
Holcocneme  Konow,  Deutsch.  ent.  Zeitschr.,  p.  238,  1890. 

Type:  Tenthredo  crassa  Fallen. 
Homoeoneura  Ashmead,  Can.  Ent.,  vol.  30,  p.  313,  1898. 

Type:  Tenthredo  delta  Provancher  (designated). 

=Bivena  MacGillivray. 
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Hoplocampa  Hartig,  Fam.  Blatt.  Hoi z weep.,  p.  276,  1837. 

Type:  Tenthredo  (Allantus)  brevis  Klug. 
Hybonotus  Klug,  Mon.  Siric.  Germ.,  p.  8,  no.  2, 1803. 

Type:  Ichneumon  camelus  Linnaeus. 

=Xiphydria  Latreille. 
Hylotoma  Latreille,  Hist.  Nat.  Crust.  Ins.,  vol.  3,  p.  302, 1802. 

Type:  Tenthredo  rosx  Linnaeus.* 

= Arge  Schrank. 
Hypargyricus  MacGillivray,  Can.  Ent.,  vol.  40,  p.  290,  August,  1908. 

Type:  Hypargyricus  infuscatus  MacGillivray  (designated). 
Hyperoceros  Konow,  Zeitschr.  syst.  Hym.  Dipt.,  vol.  6,  p.  369,  1906. 

Type:  Hyperoceros  peruanus  Konow.* 
Hypolflepua  W.  F.  Kirby,  List  Hym.  Brit.  Mus.,  vol.  1,  p.  324,  no.  103,  1882. 

Type:  Hypolxpus  abbotii  W.  F.  Kirby.* 
Hypotaxonus  Ashmead,  Can.  Ent.,  vol.  30,  p.  311, 1898. 

Type:  Strongylogaster  pallipes  Say  (designated). 
Inoalia  Cameron,  Trans.  Ent.  Soc.  Lond.,  p.  143, 1878. 

Type:  Incalia  hirticornis  Cameron.* 
Ischyrocereea  Riser,  Tromoso  Mus.  Aarsk.,  vol.  19,  p.  67,  1896  (pub.  1898). 

Type:  Ischyrocerxa  hyperborea  Kiser.* 
Isodyctium  Ashmead,   in   Dyar,   Journ.   N.   Y.   Ent.   Soc.,   p.   127,  1898;  Can. 
Ent.,  vol.  30,  p.  251,  October,  1898. 

Type:  Isodyctium  coryicolum  Dyar  (designated). 
Itycorsda  Konow,  Ann.  k.  k.  Hofmus.,  Wien,  vol.  12,  p.  13,  1897. 

Type:  Tenthredo  hieroglyphUa  Christ.  (Rohwer,  1910). 
Janus  Stephensj  Illustr.  Brit.  Ent.,  Mandib.,  vol.  7,  p.  107,  no.  30,  1835. 

Type:  Janus  connectus  Stephens  (Westwood,  1840). 
*=  Janus  cynosbati  (Fabricius). 
Jermakia  Jakowlew,  Horse  Ent.  Soc.  Ross.,  vol.  26,  pts.  1-2,  p.  58,  no.  68,  1891. 

Type:  Allantus  cephalotes  Jakowlew.* 
Kaliofenusa  Viereck,  Ann.  Rep.  N.  J.  State  Mus.,  p.  591,  1909  (1910). 

Type:  Fenusa  ulmi  Sundevall. 
KalioeyBphinga  Tischbein,  Stett.  ent.  Zeit.,  vol.  7,  p.  79,  1846. 

Type:  Kaliosyspkinga  dohrnii  Tischbein.* 

=Fenusa  Leach. 
Kelidoptera  Konow,  Ann.  k.  k.  Hofmus.  Wien,  vol.  12,  p.  20, 1897. 

Type:  Lyda  maculipennis  Stein.* 
Kokujewia  Konow,  Rev.  Ent.  Russe,  vol.  2,  p.  3, 1902. 

Type:  Kokujewia  ectrapela  Konow. 
Konowia  Brauns,  Wien.  ent.  Zeit.,  vol.  3,  p.  220,  1884. 

Type:  Konowia  megapolitana  Brauns.* 
Labidarge  Konow,  Ent.  Nachr.,  vol.  25,  p.  309,  1899. 

Type:  Labidarge  bolivari  Konow. 

=Caloptilia  Ashmead. 
Labidia  Provancher,  Addit.  Faune  Can.  Hym.,  p.  21,  1886. 

Type:  Labidia  columbiana  Provancher.* 
=Allantu8  opinus  Cresson. 
LagideuB  Konow,  Zeitschr.  syst.  Hym.  Dipt.,  vol.  5,  p.  160,  1905. 

Type:  Lagideus  crinitus  Konow.* 
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Lagium  Konow,  Zeitschr.  syst.  Hym.  Dipt.,  vol.  4,  p.  246,  1904. 

Type:  Tentkredo  atroviolaceum  Norton  (designated). 
Laurentia  A.  Coeta,  Rendic.  Accad.  Sci.  Fis.,  Napoli,  (2)  vol.  4,  p.  173, 1890. 

Type:  Laurentia  craverii  A.  Costa.* 
=  Tenthredo  gibbosa  Fallen. 
Leptocerca  Hartig,  Fam.  Blatt.  Holzwesp.,  p.  228,  1837. 

Type:  Tenthredo  alni  Linnaeus. 

=Hemichroa  Stephens. 
Leptocercus  Thomson,  Hym.  Scand.,  vol.  1,  p.  76,  1871  (an  emended  spelling  of 
Leptocerca).  * 

Type:  Tenthredo  alni  Linnaeus. 

=Hemichxoa  Stephens. 
Leptocixnbex  Semenow,  Ann.  Mus.  St.  Petersbourg,  p.  95, 1896. 

Type:  Leptocimbex  potanini  Semenow. 
Leptopus  Hartig,  Fam.  Blatt.  Holzwesp.,  p.  104,  1837  (non  Latreille,  1809). 

Type:  Nematus  (Leptopus)  hypogastricus  Hartig.* 
=  Tenthredo  luridiventris  Fallen. 

=Platycampufl  Schiodte. 
Liolyda  Ashmead,  Can.  Ent.,  vol.  30,  p.  209, 1898. 

Type:  Lyda frontalis  Westwood  (designated). 

=Cephaleia  Panzer. 
Idsconeura  Rohwer,  Bui.  Amer.  Mus.  Nat.  Hist.,  vol.  24,  p.  529, 1908. 

Type:  Scolioneura  vexabilis  Brues  (designated). 
Iithoryssus  Brues,  Bui.  Amer.  Mus.  Nat.  Hist,  vol.  20,  p.  492,  fig.  1,  1906. 

Type:  IAthoryssus  parvus  Brues  (designated). 
Lithracia  Cameron,  Journ.  Bombay  Soc.,  vol.  14,  p.  441, 1902. 

Type:  Lithracia  flavipes  Cameron.* 
Loboceras  W.  F.  Kirby,  List  Hym.  Brit.  Mus.,  vol.  1,  p.  79,  no.  35, 1882. 

Type:  Loboceras  mexkanum  W.  F.  Kirby. 
Loderus  Eonow,  Deutsch.  ent.  Zeitechr.,  p.  240, 1890. 

Type:  Tenthredo  pratorum  Fallen. 
Lophyridea  Ashmead,  Can.  Ent.,  vol.  30,  p.  226,  1898. 

Type:  Lophyrus  tropicus  Norton  (designated). 

=Lophyroides  Cameron. 
Lophyroides  Cameron,  Ent.  Monthl.  Mag.,  vol.  19,  p.  133,  1882. 

Type:  Lophyrus  tropicus  Norton  (designated). 
Lophyrotoma  Ashmead,  Can.  Ent.,  vol.  30,  p.  230,  1898. 

Type:  Pterygophorus  interruptus  Klug  (designated). 

=Pterygophorus  Klug. 

Iiophyrus  Latreille,  Hist.  Nat.  Crust.  Ins.,  vol.  3,  p.  302,  1802  (non  Poli). 

Type:  Tenthredo  pini  Linnaeus.* 

=Diprion  Schrank  (isogenotypic). 
Lycaota  Konow,  Zeitschr.  syst.  Hym.  Dipt.,  vol.  3,  p.  147,  1903. 

Type:  Selandria  sodalis  Cresson.* 
Lycosceles  Konow,  Zeitschr.  syst.  Hym.  Dipt.,  vol.  5,  p.  159, 1905. 

Type:  Lycosceles  herbsti  Konow.* 
Lyda  Fabricius,  Syst.  Piez.,  p.  43,  no.  5,  1804. 

Type:  Tenthredo  sylvatica  Linnaeus  (Curtis,  1831). 

=Pamphilius  Latreille. 
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Xygseonematus  Konow,  Deutsch.  ent.  Zeitschr.,  p.  238, 1890. 

Type:  Nematus  pini  Retzius. 
Macgillivraya  Ashmead,  Can.  Ent.,  vol.  30,  p.  257, 1898  (preoccupied). 

Type:  Macgillivraya  oregonensis  Ashmead  (designated). 

=Macgdllivrayella  Ashmead. 
Macgillivrayella  Ashmead,  in  Smith,  Cat,  Ins.  N.  J.,  p.  606,  1899  (n.  n.  for  Macgil- 
livraya Ashmead). 

Type:  Macgillivraya  oregonensis  Ashmead. 
Maeremphytus  MacGillivray,  Can.  Ent.,  vol.  40,  p.  368,  October,  1908. 

Type:  Harpiphorus  varianus  Norton  (designated). 
Macrocephus  Schlechtendal,  Ent.  Nachr.,  vol.  4,  p.  153,  1878. 

Type:  Macrocephus  ulmariss  Schlechtendal.* 
=  Tenthredo  linearis  Schrank,  1781. 

=Hartigia  Schiodte  and  Boie. 
Macroclada  Konow,  Genera  Insectorum,  Fasc.  29,  p.  46, 1906. 

(An  emended  name  for  Cladomacra  F.  Smith.) 

=Cladomacra  F.  Smith. 
Macrophya  Dahlbom,  Conspect.  Tenthred.  Scand.,  p.  11,  no.  3,  1835. 

Type:  Tenthredo  rusticus  Linnaeus  (Westwood,  1840). 
Macroxyela  W.  F.  Kirby,  List.  Hym.  Brit.  Mus.,  vol.  1,  p.  351,  no.  109,  1882. 

Type:  Xyelaferruginea  Say  (designated). 
Hanoxyela  Ashmead,  Can.  Ent.,  vol.  30,  p.  206, 1898. 

Type:  Manoxyela  calif ornica  Ashmead  (designated). 

=Pleroneura  Konow. 
Maxlattia  Ashmead,  Can.  Ent.,  vol.  30,  p.  287, 1898. 

Type:  Boplocampa  laricis  Marlatt  (designated). 
Maatigocera  Klug,  18 —    Reference  unknown,  a  synonym  of  Xyela  by  Lepeletier, 

Encycl.  Method.,  vol.  10,  pt.  2,  p.  577,  1828. 
Megalodontes  Latreille,  Hist.  Nat.  Crust,  et  Ins.,  vol.  3,  p.  302, 1802. 

Type:  Tenthredo  cephalotes  Fabricius  (Latreille,  1810). 
Megaxyela  Ashmead,  Can.  Ent.,  vol.  30,  p.  206, 1898. 

Type:  Xyela  major  Cresson  (designated). 
Melanopus  Konow,  Ann.  k.  k.  Hofmus.,  Wien.,  vol.  12,  p.  12,  1897. 

Type:  Tarpafabricii  Leach.* 
Melanoselandria  (Ashmead)  MacGillivray,  in  Smith,  Cat.  Ins.  N.  J.,  p.  606, 1899; 
Can.  Ent.,  vol.  41,  p.  404,  November,  1909. 

Type:  Melanoselandria  zabrisbiei  Ashmead.* 

=Hypargyricufl  MacGillivray,  1908. 
Melicerta  Stephens,  Illustr.  Brit.  Ent.,  Mandib.,  vol.  7,  p.  95,  no.  26, 1835  (preocc). 

Type:  Melicerta  ochroleucus  Stephens.* 

=Heptamelua  Haliday,  1855. 
Melinia  O.  Costa,  Fauna  Napoli,  Tenthred.,  p.  41, 1859. 

Type:  Melinia  miniUissima  O.  Costa. 
Hesoneura  Hartig,  Fam.  Blatt.  Holzwesp.,  p.  229, 1837. 

Type:  Tenthredo  opaca  Fabricius.* 
Messa  Leach,  Zool.  Misc.,  vol.  3,  p.  126,  no.  3, 1817. 

Type:  Tenthredo  (Emphytus)  kortulana  Klug.* 
Metalhis  Forbes,  14th  Rep.  St.  Ent.  111.  for  1884,  p.  87, 1885. 

Type:  Metallus  rubi  Forbes.* 
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Microrge  Ashmead,  Can.  Ent.,  vol.  30,  p.  213, 1898. 

Type:  Atomocera  ruficollis  Norton  (designated). 
Miocephala  Konow,  Zeitschr.  syst.  Hym.  Dipt.,  vol.  7,  p.  162, 1907. 

Type:  Miocephala  chalybea  Konow  * 
Micronematus  Konow,  Deutsch.  ent.  Zeitechr.,  p.  239, 1890. 

Type:  Nematus  pullus  F6rster. 

= Nematus  rnonogynix  Hartig. 
Mocsarya  Konow,  Termes.  Fuzetek,  vol.  20,  p.  608, 1897. 

Type:  Oryssus  metallicus  Mocaary.* 
Mogerus  MacGillivray,  Can.  Ent.,  vol.  27,  p.  281,  October,  1895. 

Type:  Tentkredo  (Allantus)  lineolata  Klug. 

=Periclista  Konow. 
Monoctenus  Dahlbom,  Conspect.  Tenthred.  Scand.,  p.  7,  1835. 

Type:  Tenthredo  juniperi  Linnaeus.* 
Xonophadnoides  Ashmead,  Can.  Ent.,  vol.  30,  p.  253,  October,  1898. 

Type:  Monophadnus  rubi  Harris  (designated). 
Monophadnus  Hartig,  Fam.  Blatt.  Holzwesp.,  p.  271, 1837. 

Type:  Tenthredo  albipes  Gmelin  (Ashmead,  1898). 
Monoplopus  Konow,  Wien.  ent.  Zeit.,  vol.  15,  p.  173,  1896. 

Type:  Tenthredo  sativum  Linnaeus. 
Monosoma  Viereck,  Ann.  Rep.  N.  J.  State  Mus.,  p.  583,  1909  (1910). 

Type:  Pcecilostoma  inferentia  frorton.* 

=Monsoma  MacGillivray. 
Monostegia  O.  Costa,  Fauna  Napoli,  Tenthred.,  p.  60,  1859. 

Type:  Tenthredo  abdominalis  Fabricius  (MacGillivray,  1908). 
Monfloma  MacGillivray,  Can.  Ent.,  vol.  40,  p.  368,  October,  1908. 

Type:  Pcecilostoma  inferentia  Norton  (designated). 
Nematoceros  Konow,  Wien.  ent.  Zeit.,  vol.  15,  pp.  54,  52, 1896. 

Type:  Tenthredo  luteola  Klug  * 

= Monostegia  Costa  (isogenotypic). 
Nematoneura  E.  Andr6,  Spec.  Hym.  Europe,  vol.  1,  pt.  2,  p.  576,  no.  7b,  1881. 

Type:  Nematoneura  violaceipennis  Andre\* 
NematinuB  Rohwer,  see  p.  99. 

Type:  Tenthredo  abdominalis  Panzer  (designated). 
NematuB  Panzer,  Krit.  Revis.,  vol.  2,  p.  44,  1806. 

Type:  Tentkredo  septentrionalis  Linnaeus  (Latreille,  1810). 
NeocharactuB  MacGillivray,  Can.  Ent.,  vol.  40,  p.  293,  August,  1908. 

Type:  Neocharactus  bakeri  MacGillivray  (designated). 
Neoeurys  Rohwer,  Ent.  News,  vol.  22,  p.  472,  1910. 

Type:  Neoeurys  metallica  Rohwer  (designated). 
Neopareophora  MacGillivray,  Can.  Ent.,  vol.  40,  p.  289,  August,  1908. 

Type:  Neopareophora  martini  MacGillivray  (designated). 
Neoperga  Ashmead,  Can.  Ent.,  vol.  30,  p.  232,  1898. 

Type:  Perga  amenaida  Kirby  (designated). 
Neoptilia  Ashmead,  Can.  Ent.,  vol.  30,  p.  213,  1898. 

Type:  Neoptilia  mexicana  Ashmead  (designated). 
NeopuB  Viereck,  Ann.  Rep.  N.  J.  State  Mus.,  p.  585,  1909  (1910). 

Type:  Tenthredopsis  quatuordecimpunctata  Norton. 
NeotomostethuB  MacGillivray,  Can.  Ent.,  vol.  40,  p.  290,  August,  1908. 

Type:  Neotomostethus  hyalinus  MacGillivray  (designated). 
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Nesodiprion  Rohwer,  Proc.  U.  S.  Nat.  Mus.,  vol.  39,  no.  1777,  p.  104,  1910. 

Type:  Lophyras  japonicus  Marlatt  (designated). 
Neeoselandria  Rohwer,  Proc.  U.  S.  Nat.  Mus.,  vol.  38,  no.  1722,  p.  657,  1910. 

Type:  Paraselandria  imitatrix  Ashmead  (designated). 
Nesotaxonus  Rohwer,  Proc.  U.  S.  Nat.  Mus.,  vol.  39,  no.  1777,  p.  Ill,  1910. 

Type:  Pkyllotomaf  flavescens  Marlatt  (designated). 
Neaotomostethua  Rohwer,  Proc.  U.  S.  Nat.  Mus.,  vol.  39,  no.  1777,  p.  106,  1910. 

Type:  Blennocampa  religiosa  Marlatt  (designated). 
Netrooeroa  Konow,  Wien.  ent.  Zeit.,  vol.  15,  p.  51,  1896. 

Type:  Eriocampa  (Netroceros)  rufiventris  Konow. 
Neurotome,  Konow,  Ann.  k.  k.  Hofmus.,  Wien,  vol.  12,  p.  18,  1897. 

Type:  Tentkredo  flavrventris  Linnaeus  (Rohwer,  1910). 
Nortonella  Rohwer,  Bui.  Amer.  Mus.  Nat.  Hist.,  vol.  24,  p.  582, 1908. 

Type:  Nortonella  typica  Rohwer  (designated). 
Nyoteridium  Fischer- Waldheim,  Mem.  Soc.  Nat.  Moscou,  vol.  1,  p.  286,  1806. 

Type:  Nycteridium  fischeri  Fischer. 
Odontophyes  Konow,  Wien.  ent.  Zeit.,  vol.  18,  p.  42,  1899. 

Type:  Pleroneura  avingrata  Dyar.# 
Ophxynopus  Konow,  Termes.  Fuzetek,  vol.  20,  p.  605,  1897. 

Type:  Ophrynopus  andrei  Konow. 
Opiathoneura  Ashmead,  Can.  Ent.,  vol.  30,  p.  287,  1898. 

Type:  Opisthoneura  crevecoeuri  Ashmead  (designated). 
—Boplocampa  moniana  Cresson. 

x=Zaschizonyx  Ashmead. 
Oryaaua  Latreille,  Prec.  Car.  Gener.  Ins.,  p.  Ill,  no.  10, 1796. 

Type:  Oryssus  coronatus  Fabricius  (Latreille,  1810). 
Pachycephua  J.  P.  Stein,  Stett.  ent.  Zeit.,  vol.  37,  p.  60,  1876. 

Type:  Pachycephua  smyrnensis  Stein.* 
Pachylosticta  Klug,  Ent.  Mon.,  p.  171,  1824. 

Type:  Pachylosticta  tibialis  Klug. 
Pachylota  Westwood,  Arc.  Ent.,  vol.  1,  p.  24,  pi.  7,  fig.  3,  1841. 

Type:  Pachylota  audouinii  Westwood.* 
Pachynematua  Konow,  Deutsch.  ent.  Zeitschr.,  p.  238,  1890. 

Type:  Nematus  caprex  Panzer. 

*=  Nematus  trisignatus  Fdrster. 
Pachyrotaaia  Hartig,  Fam.  Blatt.  Holzwesp.,  p.  295, 1837. 

Type:  Tentkredo  rapx  Linnaeus  (Westwood,  1840). 
Paleeotaxonua  Brues,  Bui.  Mus.  Comp.  Zool.,  vol.  51,  no.  10,  p.  266,  March,  1908. 

Type:  Palxotaxonus  typicus  Brues  (designated). 
Pamphiliua  Latreille,  Hist.  Nat.  Crust  Ins.,  vol.  3,  p.  303,  1802. 

Type:  Tentkredo  silvatica  Linnaeus.* 
Pampailota  Konow,  Ent.  Nachr.,  vol.  25,  p.  76, 1899. 

Type:  Pampsilota  afer  Konow. 
Parabatua  MacGillivray,  Ann.  Ent.  Soc.  Amer.,  vol.  2,  p.  262,  1909. 

Type:  Parabates  histrionicus  MacGillivray  (designated). 
Parabia  Semenow,  Horae.  Soc.  Ent.  Ross.,  vol.  25,  p.  174,  1890. 

Type:  Parabia  johowlewi  Semenow  (designated). 
Paracharactua  MacGillivray,  Can.  Ent.,  p.  292,  August,  1908. 

Type:  Paracharactus  obscuratus  MacGillivray  (designated). 
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Paralypia  W.  F.  Kirby,  List.  Hym.  Brit.  Mus.,  vol.  1,  p.  33,  no.  17, 1882. 

Type:  Paralypia  picipes  Kirby.* 
Paraperga  Ash  mead,  Can.  Ent.,  vol.  30,  p.  232, 1898. 

Type:  Perga  jucunda  Kirby  (designated). 
Paraselandria  Ashmead,  Can.  Ent.,  vol.  30,  p.  255, 1898. 

Type:  Tenthredo  fiavans  Klug  (designated). 

=Selandria  Leach. 
Parasiobla  Ashmead,  Can.  Ent.,  vol.  30,  p.  308, 1898. 

Type:  Strongylogaster  rufocinctus  Norton  (designated). 
Parastatis  W.  F.  Kirby,  Ent.  Monthly  Mag.,  vol.  18,  p.  107, 1881. 

Type:  Parastatis  indica  W.  F.  Kirby  * 
Parasyzygonia  Rohwer  (see  p.  102). 

Type:  Syzygonia  cyanoptera  Klug  (designated). 
Parataxonus  MacGillivray,  Can.  Ent.,  vol.  40,  p.  367,  October,  1908. 

Type:  Taxonus  multicolor  Norton  (designated). 

=Aphilodyctium  Ashmead. 
Parazarca  Ashmead,  in  Dyar,  Journ.  N.  Y.  Ent.  Soc.,  p.  128,  1898;  also  Can.  Ent., 
vol.  30,  p.  252,  October,  1898. 

Type:  Parazarca fumipennis  Ashmead  (designated). 
Paremphytus  Brues,  Bui.  Mus.  Comp.  Zool.,  vol.  51,  no.  10,  p.  264,  March,  1908. 

Type:  Paremphytus  ostentus  Brues.* 
Pareophora  Konow,  Wien.  ent.  Zeit.,  vol.  5,  pp.  184, 187,  no.  3, 1886. 

Type:  Pareophora  luridiventris  Konow. 

=  Tenthredo  (Allantus)  nigripes  Klug. 
Paururufl  Konow,  Wien.  ent.  Zeit.,  vol.  15,  p.  43,  1896. 

Type:  Sirex  juvencus  Linnaeus. 
Pectdnia  Brulte,  Hist.  Nat.  Ins.  Hym.,  vol.  4,  p.  664, 1846. 

Type:  Tenthredo  (Allantus)  aterrima  Klug  (designated). 

=Phymatocera  Dahlbom. 
Pelmatopus  Hartig,  Fam.  Blatt.  Holzwesp.,  p.  244,  1837. 

Type:  Dolerus  (Pelmatopus)  minutus  Hartig.* 
Perantherix  Westwood,  Thes.  Ent.  Oxon.,  p.  109, 1874. 

Type:  Perantherix  pumilio  Westwood.* 
Perga  Leach,  Zool.  Misc.,  vol.  3,  p.  115,  1817. 

Type:  Perga  dorsalis  Leach  (Shipp,  1894). 
Pergadopsis  Shipp,  Ent.,  vol.  27,  pp.  339,  340, 1894. 

Type:  Perga  dahlbomi  Westwood  (designated). 
Periclista  Konow,  W7ien.  ent.  Zeit.,  vol.  5,  pp.  184,  186,  no.  2, 1886. 

Type:  Tenthredo  (Allantus)  lineolata  Klug. 
Periclistoptera  Ashmead,  Can.  Ent.,  vol.  30,  p.  255, 1898. 

Type:  Monostegia  quercus-alba  Norton  (designated). 
Ashmead  gave  the  type  as  alba. 

=Eriocampoides  Konow. 

Perineura  Hartig,  Fam.  Blatt.  Holzwesp.,  p.  303,  1837. 

Type:  Tenthredo  rubi  Panzer.* 
Peronistilus  Chigi,  Ann.  Mus.  Zool.  R.  Univ.  Napoli,  n.  s.  vol.  1,  no.  21,  p.  26,1904. 

Type:  Cephus  politissimus  A.  Costa.* 
Perreyia  Brulle\  Hist.  Nat.  Ins.  Hym.,  vol.  4,  p.  661,  1846. 

Type:  Perreyia  lepida  Brulle\* 
PSus  Konow,  Zeitschr.  syst.  Hym.  Dipt.,  vol.  3,  p.  315, 1903. 

Type:  P'eus  privus  Konow.* 
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Phaanusa  Cameron,  Ent.  Monthly  Mag.,  vol.  12,  p.  131, 1875. 

Type:  Phsenusa  albipes  Cameron. 

=Messa  Leach. 
Philomastix  Froggatt,  Proc.  Linn.  Soc.  N.  S.  Wales,  (2)  vol.  5,  p.  467,  1890. 

Type:  Philomastix  naucarrowi  Froggatt. 
Phlebatrophia  MacGillivray,  Can.  Ent.,  p.  345,  October,  1909. 

Type:  Phlebatrophia  mathesoni  MacGillivray  (designated). 
Phenacoperga  Cockerell,  Science,  n.  s.  vol.  27,  p.  113, 1908. 

Type:  Perga  coloradensis  Cockerell  (designated). 
Phrontosoma  MacGillivray,  Can.  Ent.,  vol.  40,  p.  366,  October,  1908. 

Type:  Phrontosoma  atrum  MacGillivray  (designated). 
Phylacteophaga  Froggatt,  Proc.  Linn.  Soc.  N.  S.  Wales,  vol.  24,  p.  130,  1899. 

Type:  Phylacteophaga  eucalypti  Froggatt* 
Phyllcecus  E.  Newman,  Ent.  Mag.,  vol.  5,  p.  485,  1838. 

Type:  Phyllcecus  j annus  E.  Newman. 

= Janus  Stephens. 
Phyllotoma  Fallen,  Mon.  Tenthred.  Suec.,  p.  25, 1829. 

Type:  Phyllotoma  vagans  Fallen. 
Phymatocera  Dahlbom,  Conspect.  Tenthred.  Scand.,  p.  11,  no.  2, 1835. 

Type:  Tentkredo  (Altontus)  aterrima  Klug.* 
Pinicola  Br^bisson,  Bui.  Soc.  Philom.  Paris,  p.  116,  1818  (non  Vieillot,  1805). 

Type:  Pinicola  julii  Brlbisson. 

=Xyela  Dalman. 
Plagiocera  Klug,  Jahrb.  Insectenkunde,  vol.  1,  p.  227,  no.  2, 1834. 

Type:  Plagiocera  ihoracica  Klug.* 
Plagioperga  Shipp,  Ent.,  vol.  27,  pp.  339,  340,  1894. 

Type:  Perga  mayrii  Westwood  (designated). 
Platycampus  Schiddte,  Mag.  Zool.,  vol.  9,  p.  20,  1839  (footnote). 

Type:  Nematus  (Leptopus)  hypogastricus  Hartig. 
Pleroneura  Konow,  Ent.  Nachr.,  vol.  23,  p.  56, 1897. 

Type:  Xyela  dahli  Hartig. 
Pcedlosoma  Thomson,  Scand.  Hym.,  vol.  1,  p.  227,  1871. 

Emended  spelling  of  Pcecilostoma. 
Pcedlostoma  Dahlbom,  Conspect.  Tenthred.  Scand.,  p.  13,  no.  8, 1835. 

Type:  Tentkredo  guUatum  Fallen. 

=Empria  Lepeletier. 
Poedlostomidea  Ashmead,  Can.  Ent.,  vol.  30,  p.  256, 1898. 

Type:  Pcedlostoma  maculata  Norton  (designated). 

=Empria  Lepeletier. 
Polybates  MacGillivray,  Ann.  Ent.  Soc.  Amer.,  vol.  2,  p.  264, 1909. 

Type:  Polybates  slossonx  MacGillivray  (designated). 
Polyclonus  W.  F.  Kirby,  List  Hym.  Brit.  Mus.,  vol.  1,  p.  97,  no.  48,  1882. 

Type:  Polyclonus  atratus  W.  F.  Kirby.* 
Polystichophagiis  Ashmead,  Can.  Ent.,  vol.  30,  p.  310,  1898. 

Type:  Tentkredo  filicis  Klug  (designated). 

=Pseudotaxonus  A.  Costa. 
Pompholyx  Freymuth,  Protoc.  47me  Seance  Soc.  Anthrop.  Moscou,  vol.  8,  p.  216, 
1870. 

Type:  Pompholyx  dimorpJia  Freymuth.* 

preocc.,=Cacosyndia  Kirby. 


88  MISCELLANEOUS  FOREST  INSECTS. 

Pontania  0.  Costa,  Fauna  Napoli,  Tenthred.,  p.  20, 1859. 

Type:  Nematus  gallicola  Stephens  (Marlatt,  1896). 
Poppia  Konow,  Zeitschr.  syst.  Hym.  Dipt.,  vol.  4,  p.  263, 1904. 

Type:  Poppia  athaloides  Konow.* 
Praia  (Wankowitz)  AndrS,  Spec.  Hym.  Europe  et  Algene,  vol.  1,  pt.  6,  1880;  p.  572, 
n.  3b,  1881. 

Type:  Praia  taczanowshii  (Wankowitz)  Andre*.* 
Pxiophorua  Dahlbom,  Conspect.  Tenthred.  Scand.,  p.  4,  no.  1, 1835. 

Type:  Priophorus  pilicornis  Dahlbom. 
=  Tentkredo  padi  Linnaeus. 
Priatiphora  Latreille,  Consid.  Generates,  p.  294, 1810. 

Type:  Pteronus  testaceus  Jurine  (designated). 
Prjstis  Brulte,  Hist.  Nat.  Ins.  Hym.,  vol.  4,  p.  665, 1846. 

Type:  Tenthredo  punctigera  Lepeletier. 
=  Tenthredo  opaca  Fabricius. 

eHesoneura  Hartig. 
Probleta  Konow,  Zeitschr.  syst.  Hym.  Dipt.,  vol.  8,  p.  161, 1908. 

Type:  Probleta  langei  Konow. 
Prototaxonus  Rohwer,  Can.  Ent.,  vol.  42,  p.  49,  February,  1910. 

Type:  Prototaxonus  typicus  Rohwer  (designated). 
Protemphytus  Rohwer,  Can.  Ent.,  vol.  41,  p.  92,  March,  1909. 

Type:  Emphytus  coloradensis  Weldon  (designated). 
Pseudabia  Schrottky,  Ent.  Rundschau,  vol.  27,  no.  23,  p.  168,  December  1,  1910. 

Type:  Pseudabia  fusca  Schrottky  (designated). 
Pseudoclavellaria  Schultz,  Spolia  Hym.,  p.  87,  1906. 

Type:  Tenthredo  amerinss  Linnaeus. 
Pseudocimbex  Rohwer,  Bui.  Amer.  Mus.  Nat.  Hist.,  vol.  24,  p.  526, 1908. 

Type:  Pseudocimbex  clavatus  Rohwer  (designated). 
Paeudocyphona  Ashmead,  Can.  Ent.,  vol.  30,  p.  211, 1898. 

Type:  Pseudocyphona  mexicana  Ashmead  (designated). 
Pseudodineura  Konow,  Wien.  ent.  Zeit.,  vol.  4,  p.  297, 1885. 

Type:  Tenthredo  (Allantus)  parvula  King. 
Pseudoperga  Guerin,  Icon.  Regne  Anim.,  vol.  7,  Insectes,  p.  398, 1845. 

Type:  Perga  lewisii  Westwood  (Shipp,  1894). 
Pseudoperga  Ashmead,  Can.  Ent.,  vol.  30,  p.  232, 1898  (non  Gu&in). 

Type:  Perga  polita  Leach  (designated). 
Pseudosiobla  Ashmead,  Can.  Ent.,  vol.  30,  p.  308, 1898. 

Type:  Macrophya  excavata  Norton  (designated). 
Pseudosirex  Weyenbergh,  Arch.  Mus.  Teyler,  vol.  3,  p.  238,  1873. 

Type:  Pseudosirex  darwinii  Weyenbergh. 
Pseudotaxonus  A.  Costa,  Proc.  Sist.  Imenott.  Ital.,  p.  157,  1894. 

Type:  Tenthredo  filicis  Klug.* 
Ptenos  Norton,  Trans.  Amer.  Ent.  Soc.,  vol.  4,  p.  77, 1872. 

Type:  Ptenos  niger  Norton. 
Pteronidea  Rohwer  (see  p.  98). 

Type:  Nematus  ventralis  Say  (designated). 
Pteronus  Panzer,  Krit.  Revis.,  vol.  2,  p.  46,  1806, 

Type:  Tenthredo  pini  Linnaeus. 

=Diprion  Schrank. 
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Pterrgophorinus  Ashmead,  Can.  Ent.,  vol.  30,  p.  230,  September,  1898. 

Type:  Pterygophorus  analis  0.  Costa  (designated). 

■■Pterygophorus  Klug. 
Pterygophorus  Klug,  Mag.  Ges.  naturf.  Freunde  Berlin,  vol.  6,  p.  276, 1812. 

Type:  Pterygophorus  ductus  Klug  (Ashmead,  1898). 
Ptilia  Lepeletier,  Mon.  Tenthred.,  p.  49,  1823. 

Type:  Ptilia  braziliensis  Lepeletier. 
Bethrax  Cameron,  Mem.  &  Proc.  Manchester  lit.  Phil.  Soc.,  vol.  43,  no.  3,  p.  32, 1899. 

Type:  Rethrax  carinata  Cameron* 
BhadinoceraBa  Konow,  Wien.  ent.  Zeit.,  vol.  5,  pp.  184,  211,  no.  5, 1886. 

Type:  Tenthredo  (Allantus)  micans  Klug. 
Bhagonyx  Konow,  Zeitschr.  syst.  Hym.  Dipt.,  vol.  3,  p.  108,  1903. 

Type:  Rhagonyx  lituratus  Konow.* 
Bhipidioceros  Konow,  Ann.  k.k.  Hofmus.,  Wien.,  vol.  12,  p.  2,  1897. 

Type:  TarpaflabeUicornis  Germar. 
Bhogogaater  Konow,  Deutsch.  ent.  Zeitschr.,  p.  338, 1884. 

Type:  Tenthredo  viridis  Linnaeus. 
Bhogogastera  Konow,  Wien.  ent.  Zeit.,  vol.  4,  p.  123,3.885. 

(An  emended  spelling  for  Rhogogaster.) 
Bhopographus  Konow,  Ent.  Nachr.,  vol.  25,  p.  79, 1899  (n.  n.  for  Rhoptroceros). 

Type:  Rhoptroceros  procinctus  Konow. 
Bhoptroceros  Konow,  Ent.  Nachr.,  vol.  24,  p.  276, 1898. 

Type:  Rhoptroceros  procinctus  Konow.* 

preocc.,=  Bhopographus  Konow. 
Busobria  Cameron,  Trans.  Ent.  Soc.  Lond.,  p.  150, 1878. 

Type:  Rusobria  carinata  Cameron. 
Schizocera  Lepeletier,  Encycl.  Method.,  Ins.,  vol.  10,  pt.  2,  p.  572,  1828. 

Type:  Eylotomafuscata  Villers  (Westwood,  1840). 
Scdapteryx  Stephens,  IUustr.  Brit.  Ent.,  Mandib.,  vol.  7,  p.  56,  no.  19, 1835. 

Type:  Tenthredo  costalis  Fabricius.* 

Sciopteryx  is  an  incorrect  spelling. 
Scobina  Lepeletier,  Encycl.  Method.,  Ins.,  vol.  10,  pt.  2,  p.  574,  1828. 

Type:  Hylotoma  melanocephala  Lepeletier.* 
Scolioneura  Konow,  Deutsch.  ent.  Zeitschr.,  p.  249, 1890. 

Type:  Tenthredo  (AUantus)  betuUti  Klug  (MacGillivray,  1909). 
Selandria  Leach,  Zool.  Misc.,  vol.  3,  p.  126,  no.  3,  1817. 

Type:  Tenthredo  serva  Fabricius  (Brulle\  1846). 
Senoclia  Cameron,  Trans.  Ent.  Soc.  Lond.,  p.  88, 1877  (n.  n.  for  Anisoarthra  Cameron). 

Type:  Anisoarthra  ccerulea  Cameron. 
Sericocera  Brulte,  Hist.  Nat.  Ins.  Hym.,  vol.  4,  p.  669, 1846. 

Type:  Sericocera  spinolas  Brulle\ 
Siobla  Cameron,  Trans.  Ent.  Soc.  Lond.,  p.  88, 1877. 

Type:  Siobla  mooreana  Cameron  (Ashmead,  1898). 
Sirex  Linnaeus,  Fauna  Suec.,  ed.  29,  p.  396,  1761. 

Type:  Sirex  gigas  Linnaeus. 
Sjoestedtia  Konow,  Schwed.  Zool.  Exp.,  Kilimandjaro,  p.  1,  1907. 

Type:  Sjoestedtia  rneruensis  Konow.* 
Sphrocophilus  Provancher,  Addit.,  Faun.  Canad.,  p.  427,  1889. 

Type:  Sphsecophilus  crawii  Provancher.* 
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Stevenia  Brulll,  Hist.  Nat.  Ins.  Hym.,  vol.  4,  p.  667, 1846. 
Nospecies. 

Stirocowia  Konow,  Ent.  Nachr.,  vol.  23,  p.  372,  1897. 

Type:  Stirocorsia  lohli  Konow.* 
Stelidarge  Konow,  Termee.  Fuzetek,  vol.  24,  p.  58, 1901. 

Type:  SUlidarge  diptycha  Konow.* 
Stromboceros  Konow,  Wien.  ent.  Zeit.,  vol.  4,  pp.  19,  20, 1885. 

Type:  Tenthredo  delicatulus  Fallen. 
Strongylogaster  Dahlbom,  Conspect.  Tenthred.  Scand.,  p.  13,  no.  7, 1835. 

Type:  Tenthredo  emgulata  Fabricius  (MacGillivray,  1908). 
Strongylogasteroidea  Ashmead,  Can.  Ent.,  vol.  30,  p.  308, 1898. 

Type:  Strongylogaster  aprilis  Say  (designated). 
Sunoxa  Cameron,  Mem.  &  Proc.  Manchester  Lit.  Phil.  Soc.,  vol.  43,  no.  3,  p.  39, 1899. 

Type:  Sunoxa  purpureifrons  Cameron.* 
Synairema  Hartig,  Fam.  Blatt.  Holzwesp.,  p.  314, 1837. 

Type:  Tenthredo  delicatula  Klug.* 
Synaptoneura  Konow,  Zeitschr.  syst.  Hym.  Dipt.,  vol.  8,  p.  160, 1908. 

Type:  Synaptoneura  boliviensis  Konow.* 
Syriata  Konow,  Wien.  ent.  Zeit.,  vol.  15,  p.  152,  1896. 

Type:  Cephas  parreyssi  Spinola.* 
Syzygonia  Klug,  Ent.  Monogr.,  p.  175, 1824. 

Type:  Syzygonia  cyanocephala  Klug  (Ashmead,  1898). 
Syzygonidea  Ashmead,  Can.  Ent.,  vol.  30,  p.  230,  September,  1898. 

Type:  Syzygonia  cyanea  Brulle*  (designated). 
Tanymeles  Konow,  Zeitschr.  syst.  Hym.  Dipt.,  vol.  6,  p.  244,  1906. 

Type:  Tanymeles  hilarulus  Konow.* 
Tanyphatna  Konow,  Zeitschr.  syst.  Hym.  Dipt.,  vol.  6,  p.  187, 1906. 

Type:  Tanyphatna  pellos  Konow. 
Tarpa  Fabricius,  Syst.  Piez.,  p.  19,  no.  2, 1804. 

Type:  Tarpa  cephalotes  Fabricius  (Westwood,  1840). 

=Megalodontes  Latreille. 
Taxonus  Hartig,  Fam.  Blatt.  Holzwesp.,  p.  297,  1837. 

Type:  Tenthredo  (Allantus)  nitida Klug)  (=  Tenthredo agorum Fallen)  (Konow,1896). 

Rohwer's  remarks  (Proc.  U.  S.  Nat.  Mus.,  vol.  39,  no.  1777,  p.  Ill,  1910)  are 
incorrect.    The  type  must  be  Tenthredo  agorum  Fallen.    Ermilia  O.  Costa  is 
a  synonym,  being  isogenotypic  with  Taxonus. 
Tenthredella  Rohwer,  Proc.  U.  S.  Nat.  Mus.,  vol.  39,  no.  1777,  p.  117, 1910. 

Type:  Tenthredo  atra  Linnaeus  (designated). 

=Tenthredo  authors,  not  Linnaeus. 
Tenthredina  Rohwer,  Proc.  U.  S.  Nat.  Mus.,  vol.  39,  no.  1777,  p.  116, 1910. 

Type :  Tenthredo  flavida  Marlatt  (designated ) . 
Tenthredo  Linnaeus,  Syst.  Nat.,  ed.  10,  vol.  1,  p.  343,  no.  213,  p.  555,  no.  214, 1758. 

Type:  Tenthredo  scrophularix  Linnaeus  (Latreille,  1810). 
Tenthredopsis  O.  Costa,  Fauna  Napbli,  Tenthred.,  p.  98,  1859. 

Type:  Tenthredo  tessellata  Klug. 
Teredon  Norton,  Trans.  Amer.  Ent.  Soc.,  vol.  2,  p.  366,  1869. 

Type:  Tremex  cubensis  Cresson. 
Teredonia  W.  F.  Kirby,  List  Hym.  Brit.  Mus.,  vol.  1,  p.  386,  no.  7, 1882  (n.  n.  for 

Teredon  Norton). 

Type:  Tremex  cubensis  Cresson. 
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Tetratneura  Ashmead,  Can.  Ent.,  vol.  30,  p.  256, 1898. 

Type:  Monostegia  ignoia  Norton  (designated). 

ssEmpria  Lepeletier. 
Themos  Norton,  Trans.  Amer.  Ent.  Soc.,  vol.  1,  p.  68,  no.  19,  1867. 

Type:  Themos  hyalinus  Norton.* 
Tliomsonia  Konow,  Deutsch.  ent.  Zeitschr.,  p.  227, 1884. 

Type:  Perinevra  thomsonia  Konow. 
Thrinax  Konow,  Wien.  ent.  Zeit.,  vol.  4,  pp.  19,  22, 1885. 

Type:  Strongy  logos  ter  contigua  Konow  (MacGillivray,  1908). 
Thulea  Say,  Bost.  Journ.  Nat.  Hist.,  vol.  1,  no.  3,  p.  214, 1836. 

Type:  Thulea  nigra  Say* 
Tomostethus  Konow,  Wien.  ent.  Zeit.,  vol.  5,  pp.  184,  214,  no.  7, 1886. 

Type:  Tenthredo  nigrita  Fabricius. 
Topotrita  W.  F.  Kirby,  List  Hym.  Brit.  Mus.,  vol.  1,  p.  48,  no.  27,  1882. 

Type:  Eylotoma  (Schizocera)  leucocephala  King.* 
Tracheitis  Jurine,  Nouv.  Method.  Class.  Hym.,  p.  70,  pi.  2,  fig.  9, 1807. 

Type:  Sirex  tabidus  Fabricius. 
Trailia  Cameron,  Trans.  Ent.  Soc.  Lond.,  p.  148, 1878. 

Type:  Trailia  analis  Cameron. 
Tremex  Jurine,  Nouv.  Method.  Class.  Hym.,  p.  80,  1807. 

Type:  Sirex  fuscicornis  Fabricius  (Latreille,  1810). 
Trichiocampus  Hartig,  Fam.  Blatt.  Holzwesp.,  p.  176, 1837. 

Type:  Nematus  grandis  Lepeletier. 
=  Tenthredo  viminalis  Fallen. 
Trichiosoma  Leach,  Zool.  Misc.,  vol.  3,  p.  108,  no.  2,  1817. 

Type:  Tenthredo  lucorum  Linnaeus  (Curtis,  1824). 
Trichiosomites  Brues,  Bui.  Mus.  Comp.  Zool.,  vol.  51,  no.  10,  p.  259,  March,  1908. 

Type:  Trichiosomites  obliviosus  Brues.* 
Trichorhachus  W.  F.  Kirby,  List  Hym.  Brit.  Mus.,  vol.  1,  p.  39,  no.  21, 1882. 

Type:  Trichorhachus  nitidus  W.  F.  Kirby. 
Trichorrhachus  Konow,  Genera  Insectorum,  fasc.  29,  p.  15, 1906. 

Misspelling  of  Trichorhachus. 
Trichotaxonus  Rohwer,  Proc.  Ent.  Soc.  Wash.,  vol.  12,  p.  30, 1910. 

Type:  Trichotaxonus  readi  Rohwer  (designated). 
Trifltactus  Konow,  Ann.  k.  k.  Hofmus.,  Wien.,  vol.  12,  p.  12, 1897. 

Type:  Lyda  judaicus  Lepeletier.* 
Tristegus  Konow,  Zeitschr.  syst.  Hym.  Dipt.,  vol.  6,  p.  370, 1906. 

Type:  Tristegus  mimarius  Konow.* 
Tritokreion  Schilling,  tJbers.  Arbeit,  schles.  Ges.  Vaterl.  cultur.,  i,  j,  p.  43,  1825. 

No  species. 
Trochophora  Konow,  Zeitschr.  syst.  Hym.  Dipt.,  vol.  5,  p.  158,  1905. 

Type:  Trochophora  duclcei  Konow.* 
TJrocerites  Heer,  Denkschr.  schweiz.  Ges.  Natur.,  vol.  22,  p.  36,  1867. 

Type:  UroceritesspectabilisILeer. 
TJxocerus  (Geoffroy)  Latreille.    Geoffroy,  Hist.  Abr.  Ins.,  vol.  2,  p.  264,  1762; 
Latreille,  Hist.  Nat.  Crust.  Ins.,  p.  304,  1802. 

Type:  Sirex  gigas  Linnaeus  (Westwood,  1840). 

=  Sirex  Linnaeus. 
Waldheimia  Brulte,  Hist.  Nat.  Ins.  Hym.,  vol.  4,  p.  665,  1846. 

Type:  Waldheimia  braziliensis  Lepeletier  (designated). 
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Xenapates  W.  F.  Kirby,  List.  Hym.  Brit.  Mus.,  vol.  1,  p.  180,  no.  67,  1882. 

Type:  Dineura  (?)  africana  Cameron.* 
Xeris  A.  Cos'ta,  Prosp.  Sist.  Imenn.  Ital.,  vol.  3,  p.  259,  1894. 

Type:  Ichneumon  spectrum  Linnaeus.* 
Xiphidion  Provancher,  Nat.  Can.,  vol.  7,  p.  374, 1875. 

Type:  Xiphidion  canadense  Provancher.* 
=Xiphydria  provancheri  Cresson. 
Xiphiura  Fallen,  Spec.  Nov.  Hym.  Disp.  Method,  p.  11,  no.  7,  1813. 

No  species  included. 
•  Xiphydria  Latreille,  Hist.  Nat.  Crust.  Ins.,  vol.  3,  p.  304, 1802. 

Type:  Ichneumon  camelus  Linnaeus.* 
Xyela  Dalman,  Svensk.  Vet.-Akad.  Handl.,  vol.  40,  p.  122,  no.  3,  pi.  6,  figs.  1-11, 1899. 

Type:  Xyela  pusilla  Dalman  (Curtis,  1824). 
Xyloecermatium  L.  Heyden,  Berl.  ent.  Zeitschr.,  vol.  12,  p.  227,  1868,  (n.  n.  for 
Xyloterus  Hartig,  non  Erichson). 

Type:  Sirex  fuscicornis  Fabricius. 

=Tremex  Jurine. 
Xyloperga  Shipp,  Ent.,  vol.  27,  pp.  339,  340,  1894. 

Type:  Perga  hallidayi  Westwood  (designated). 
Xyloterus  Hartig,  Fam.  Blatt.  Holzwesp.,  p.  385,  1837  (non  Erichson,  1836). 

Type:  Sirex  fuscicornis  Fabricius. 

=Tremex  Jurine. 
Zarssa  Leach,  Zool.  Misc.,  vol.  3,  p.  113,  no.  4, 1817. 

Type  Tenthredo  fasciata  Linnaeus.* 
Zarca  Cameron,  Trans.  Ent.  Soc.  Lond.,  p.  142, 1878. 

Type:  Zarca  apicalis  Cameron.* 
Zaachizonyx  Ashmead,  Can.  Ent.,  vol.  30,  p.  257,  1898. 

Type:  Hoplocampa  montana  Cresson  (designated). 

AN  INDEX  TO  THE  GENOTYPES. 
EXPLANATORY. 

The  following  index  includes  (1)  the  name  of  the  species,  (2)  the 
name  of  its  author,  (3)  the  name  of  the  genus  in  which  it  was  origi- 
nally described,  and  (4)  the  name  of  the  genus  of  which  it  is  the 
genotype.  When  a  species  given  in  the  index  is  a  synonym  of 
another  genotype,  a  cross-reference  is  given  to  the  genotype  of  which 
it  is  a  synonym.  When  a  species  was  originally  placed  in  the  genus  of 
which  it  is  the  genotype,  only  one  generic  name  is  given.  Species 
placed  in  subgenera  by  older  writers  are  cited  in  the  subgenus  only. 

abbotii  W.  F.  Kirby  (Hypolcepus).  agrorum  Fallen  (Tenthredo,  Ermilia). 

abdominalis  Fabricius  (Tenthredo,  Mono-  "alba"  Norton  (Monostegia,  Periclistop- 

stegia).  tera). 

abdominalis  Panzer  (Tenthredo,  Nema-  albipes  Cameron  (Phcenusa). 

tinus).  albipes  Konow  (Anapeptamena). 

aratus  Newman  (Eurys).  albipes  Gmelin  (Tenthredo,  Monophad- 
sethiops  Fabricius  (Tenthredo,  Endelom-        nus). 

yia).  albiventris  Klug  (Allantus,  Periclista). 

afer  Konow  (Pampsilota).  albodopictus  Norton  (Taxonus,  Epitaxo- 
africana  Cameron  (Dineura?,  Xenapates).        nus). 
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alni  Linnaeus  (Tenthredo,  Hemichroa). 
alni   Linnaeus   (Tenthredo,  Leptocerca 

[=Hemichroa]). 
alni   Linnaeus   (Tenthredo,  Leptocercus 

[= Hemichroa]). 
alternans  A.  Costa  (Anoplolyda). 
amenaida  W.  F.  Kirby  (Perga,  Neoperga). 
amerinae  Linnaeus  (Tenthredo,   Pseudo- 

clavellaria). 
analis  Cameron  (Trailia). 
analis  O.  Costa  (Pterygophorus,  Pterygo- 

phorinus). 
andrei  Konow  (Ophrynopus). 
annulitarsis  Cameron  (Hennedyia). 
apicalis  Cameron  (Zarca). 
apicalis  Say  (Strongylogaster,   Strongy- 

logasteroidea). 
apicalis  Spinola  (Gymnia). 
armenius  Konow  (Ateuchopus). 
arizonensis  Ashmead  (Eriocampidea). 
arizonensis  Ashmead  (Eriocampidea, 

Cockerellonis  [=Eriocampidea]). 
aterrima  Klug  (Allantus,  Pectinia). 
athalioides  Konow  (Poppia). 
atra  Linnaeus  (Tenthredo,  Tenthredella). 
atratus  W.  F.  Kirby  (Polyclonus). 
atroviolaceum   Norton   (Tenthredo, 

Lagium). 
atrum  MacGillivray  (Phrontosoma). 
aterrima  Klug  (Allantus,  Phymatocera) . 
audouinii  Westwood  (Pachylota). 
avingrata    Dyar    (Pleroneura,    Odonto- 

phyes). 
bakeri  MacGillivray  (Neocharactus). 
betuleti  Klug  (Allantus,  Scolioneura). 
bipunctata  Klug  (Allantus,  Ardis). 
boliviensis  Konow  (Synaptoneura). 
bolivari  Konow  (Labidarge). 
braunsi  Konow  (Didocha). 
braziliensis  Lepeletier  (Ptilia). 
braziliensis  Lepeletier  (Waldheimia). 
brevicornis    Fallen    (Hylotoma,    Apros- 

thema). 
brevis  Klug  (Allantus,  Hoplocampa). 
buquetii  Spinola  (Aulacomerus). 
buyssoni  Konow  (Heptacola). 
calif ornica  Ashmead  (Manoxyela). 
californicus  Marlatt  (Gymnonychus). 
camelus  Linnaeus  (Ichneumon,  Hybono- 

tus). 
camelus  Linnaeus  (Ichneumon,  Xiphy- 

dria). 
cameroni    Westwood    (Perga,    Acantho- 

perga). 


canadense  Provancher  (Xiphidion). 
capreae  Panzer  (Tenthredo,  Pachynema- 

tus). 
carinata  Cameron  (Rethrax). 
carinata  Cameron  (Rusobria). 
cephalotes  Fabricius  (Tarpa). 
cephaiotes  Fabricius  (Tenthredo,  Mega- 

lodontes). 
cephalotes  Jakowlew  (Allantus,  Jerma- 

kia). 
cestatus  Konow  (Clydostomus). 
chalybea  Konow  (Miocephala). 
cinctus  Klug  (Pterygophorus). 
cinctus  Linnaeus  (Tenthredo,  Emphytus). 
cingulata  Fabricius  (Tenthredo,  Strongy- 
logaster). 
cinxia  Klug  (Allantus,  Caliroa). 
clavatus  Rohwer  (Pseudocimbex). 
ccerulea  Cameron  (Anisoarthra  [Senoclia]). 
coerulea    Cameron   (Anisoarthra,   Senoc- 
lia). 
coloradensis  Cockerell  (Perga,  Phenaco- 

perga). 
coloradensis   Weldon    (Emphytus,    Pro- 

temphytus). 
Columbiana  Provancher.    (Labidia.    See 

opimus  Cresson.) 
compressus   Fabricius   (Sirex,   Ephippi- 

notus). 
connectens  Stephens  (Janus), 
consobrina  Klug  (Tenthredo,  Eniscia). 
contigua  Konow  (Strongylogaster,  Thri- 

nax). 
coronatus   Fabricius   (Tenthredo,    Orys- 

sus). 
coronatus  Klug  (Emphytus,   Aneugme- 

nus). 
coryicolum  Dyar  (Isodyctium). 
costalis    Fabricius    (Tenthredo,     Sciap- 

teryx). 
crassa  Fallen  (Tenthredo,  Holcocneme). 
craverii  A.  Costa  (Laurentia). 
crawii  Provancher  (Sphacophilus). 
cressoni  Westwood  (Perga,  Camptoperga). 
crevecoeuri  Ashmead  (Opisthoneura.   See 

montana  Cresson). 
crinitus  Konow  (Lagideus). 
crudum  Konow  (Eriglenum). 
cruentatus  Eversmann  (Cephus,  Evers- 

mannella). 
cubensis  Cresson  (Tremex,Teredon  [=Ter- 

edonia]). 
cubensis  Cresson  (Tremex,  Teredonia). 
cyanea  Bailie*  (Syzygonia,  Syzygonidea). 


94 


MISCELLANEOUS  FOBEST  INSECTS. 


cyanocephala  Klug  (Syzygonia). 
cyanocephala  Klug  (Syzygonia,   Bergi- 

ana). 
cyanoptera  Klug  (Syzygonia,  Parasyzygo- 

nia). 
cynosbati  Linnaeus  (Cephus,  Janus), 
cynosbati  Linnaeus  (Cephus,  Phyllcecus 

[=Janus]). 
^dahlbomi  Thomson  (Caenoneura). 
dahlbomi  Westwood   (Perga,   Pergadop- 

sis). 
dahli  Hartig  (Xyela,  Pleroneura). 
darwinii  Weyenbergh  (Pseudosirex). 
debilicornis  Konow  (Brachyphatnus). 
debilis  Say  (Atomacera). 
decora  Konow  (Acidiophora). 
defessus  Scudder  (Atocus). 
degeeri  Klug  (Allantus,  Dineura). 
delicatulus  Fallen  (Tenthredo,  Strombo- 

ceros). 
del ica tula  Klug  (Tenthredo,  Synairema). 
delta  Provancher  (Tenthredo,  Bivena). 
delta  Provancher  (Tenthredo,   Homoeo- 

neura  [=Bivena]). 
difformis  Panzer  (Tenthredo,  Cladius). 
dimorpha  Freymuth  (Pompholyx  [=Ca- 

cosyndia]). 
dimorpha  Freymuth  (Pompholyx,  Caco- 

syndia). 
diptycha  Konow  (Stelidarge). 
divergens  W.  F.  Kirby  (Clarissa), 
dohrnii  Tischbein  (Kaliosysphinga). 
dorsalis  Say  (Acordulecera). 
dorsalis  Leach  (Perga). 
dubitatus  Norton  (Taxonus,  Hemitaxo- 

nus). 
duckei  Konow  (Trochophora). 
eburneiguttatum  W.   F.   Kirby  (Aglao- 

stigma). 
ectrapela  Konow  (Kokujewia). 
eglanteriae  Fabricius  (Tenthredo,  Dosy- 

theus). 
ellisii  Curtis  (Dielocerus). 
epimelas  Konow  (Haplostegus). 
equiseti  Fallen  (Tenthredo,  Taxonus). 
erythrocephala     Linnaeus     (Tenthredo, 

Acantholyda). 
eucalypti  Froggatt  (Phylacteophaga). 
excavata  Norton  (Macrophya,  Pseudosio- 

bla). 
fabricii  Leach  (Tarpa,  Melanopus). 
fallax  Lepeletier  (Nematus,  Amaurone- 

matus). 
fasciata  Linnaeus  (Tenthredo,  Zaraea). 


fascipennis  Norton  (Selandria,  Calozarca. 
faunus  Newman .  ( Phylloecus.    See  cynos- 
bati Linnaeus), 
ferruginea  Say  (Xyela,  Macroxyela). 
filiceti  Klug  (Blasticotoma). 
filiformis  Eversmann  (Cephus,  Calameu- 

ta). 
filicis  Klug  (Tenthredo,  PolyBtichopha- 

gus  [=Pseudotaxonus]). 
filicis  Slug  (Tenthredo,  Pseudotaxonus). 
fiabellicornis  Germar  (Tarpa,  Rhipidio- 

ceros). 
flavescens  Marlatt  (Phyllotoma?,  Neeo- 

taxonus). 
flavida  Marlatt  (Tenthredo,  Tenthredina). 
floricola  O.  Costa  (Ebolia). 
flavens  Klug  (Tenthredo,  Paraselandria). 
flavipes  Cameron  (Lithracia). 
flaviventris  Linnaeus  (Tenthredo,  Neuro- 

toma). 
frontalis  Westwood  (Lyda,  Liolyda). 
fulvipes  A.  Costa  (Amestastegia). 
fumipennis  Ash  mead  (Parazarca). 
fumipennis  Westwood  (Brachytoma). 
fumipennis  W.  F.  Kirby  (Acherdocerus). 
furcata  Fabricius  (Hylotoma,  Cyphona). 
furcata  Villers  (Hylotoma,  Schizocera). 
fusca  Schrottky  (Pseudabia). 
fuscicornis  Hartig  (Diphadnus). 
fuscicornis  Fabricius  (Sirex,  Tremex). 
fuscicornis    Fabricius  (Sirex,   Xylcecer- 

matium  [=Tremex]). 
fuscicornis    Fabricius  (Sirex,   Xyloterus 

[=Tremex]). 
gallicola  Stephens  (Nematus,  Pontania). 
gallae  Newman.    (Euura.    See  medullaris 

Hartig). 
gigas  Linnaeus  (Sirex). 
gigas  Linnaeus  (Sirex,  Urocerus  [=Sirex]^. 
gonager  Jurine  (Dolerus). 
grandis  Lepeletier.    (Trichocampus.    See 

viminalis  Fallen.) 
grandis  Philippi  (Brachyxiphus). 
guttatum    Fallen    (Tenthredo,    Poecilo- 

stoma). 
hallidayi  Westwood  (Perga,  Xyloperga). 
healsei  E.  Newman.    (Camponiscus.    See 

luridiventris  Fallen.) 
herbsti  Konow  (Lycosceles). 
hieroglyphica  Christ  (Tenthredo,  Itycor- 

sia). 
hilarulus  Konow  (Tany melee), 
hirticornis  Cameron  (Incalia). 
histrionicus  MacGillivray  (Parabatee). 
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hortulana  Klug  (Emphytus,  Messa). 
hyalinus  MacGillivray  (Neotomostethus). 
hyalinus  Norton  (Themos). 
hyperborea  Kiaer  (Ischyroceraea). 
hypogastrics  Hartig.    (See  luridiventris 

Fallen.) 
ianthe  E.  Newman  (Fenusa,  Asticta). 
ignota  Norton  (Monostegia,  Tetratneura). 
imitatrix  Ashmead  (Paraselandria,  Ne- 

soselandria). 
imperialis  Smith  (Hylotoma,  Atherman- 

thus). 
incisa  Cameron  (Allomorpha). 
indica  W.  F.  Kirby  (Parastitis). 
inferentia    Norton    (PoeciloBtoma,    Mon- 

Boma). 
inferentia  Norton  (Poecilostoma,  Mono- 

Boma  [=Monsoma]). 
infuscatus  MacGillivray  (Hypargyricus). 
inopenus  Konow  (Canonias). 
insolita  Konow  (Cladiucha). 
interruptus    Klug   (Pterygophorus,    Lo- 

phyrotoma). 
jakowleffi  Konow  (Ceenocephus). 
jakowleffi  Konow  (Dinax). 
jakowlewi  Semenow  (Parabia). 
jantheria  Klug  (Hylotoma,  Cibdela). 
japonica    Marlatt    (Lophyrus,    Nesodi- 

prion.) 
jucunda  W.  F.  Kirby  (Perga,  Paraperga). 
judaicus  Lepeletier  (Lyda,  Tristactus). 
julii  Brelnsson  (Pinicola  [=Xyela]). 
julii  Br6bisson  (Pinicola,  Xyela). 
juniperi    Linnaeus    (Tenthredo,    Monoc- 

tenus). 
juvencus  Linnaeus  (Sirex,  Paururus). 
klugii  Burmeister  (Athlophorus). 
kohli  Konow  (Stirocoreia). 
koreana  Konow  (CJorymbas). 
laeta  Weetwood  (Dictynna). 
langei  Konow  (Probleta). 
laricis  Marlatt  (Hoplocampa,  Marlattia). 
lepida  Brull6  (Perreyia). 
lepidus  Klug  (Emphytus,  Asticta  [=Har- 

piphprus]). 
lepidus  Klug  (Emphytus,  Harpiphorus). 
leprieurii  Spinola  (Camptoprium). 
leucocephala   Klug   (Schizocera,   Topo- 

trita). 
lewiaii  Westwood  (Perga,  Pseudoperga). 
limacina  Retzius  (Tenthredo,  Eriocam- 

poides). 
lituratus  Konow  (Rhagonyx). 
lobatus  MacGillivray  (Aphanisus). 


lucorum  Linnaeus  (Tenthredo,  Trichio- 

soma). 
luridiventris  Fallen  (Tenthredo,  Campo- 

niscu8  [=Platycampus]). 
luridiventris  Fallen  (Tenthredo,  Lepto- 

pus  [=Platy campus]), 
luridiventris  Fallen  (Tenthredo,  Platy- 

campus). 
luridiventris  Konow.    (Pareophora.    See 

nigripes  Klug.) 
lutea  Linnaeus  (Tenthredo,  Clavellaria). 
lutea  Linnaeus  (Tenthredo,  Cimbex). 
luteola  Klug  (Tenthredo,  Nematoceros). 
luteiventris   O.  Costa.     (Ephippinotus. 

See  compre8sus  Fabriciue.) 
macropus  Smith  (Cladomacra). 
maculata   Marlatt  (Cimbex,  Agenocim- 

bex). 
maculata  Norton  (Poecilostoma,  Pcecilos- 

tomidea). 
maculipennis  Stein  (Lyda,  Celidoptera). 
maculipennis  Stein  (Lyda,  Kelidoptera). 
magrettii  Konow  (Colochelyna). 
major  Cresson  (Xyela,  Megaxyela). 
major  O.  Costa.    (See  satyrus  Panzer.) 
mandibularis  Zaddach  (Lyda,  Gongylo- 

corsia). 
maria  MacGillivray.     (Bivena.  See  delta 

Provancher.) 
martini  Lepeletier  (Hylotoma,  Didymia). 
martini  MacGillivray  (Neopareophora). 
mathesoni  MacGillivray  (Phlebatrophia). 
mayrii  Westwood  (Perga,  Plagioperga). 
medullaris  Hartig  (Cryptocampus). 
megapolitana  Brauns  (Konowia). 
melanocephala     Lepeletier    (Hylotoma, 

Scobina). 
meruensis  Konow  (Sjoestedtia). 
metallica  Rohwer  (NeoeuryB). 
metallicus  Mocsary  (Oryssus,  Mocsarya). 
mexicana  Ashmead  (Neoptilia). 
mexicana  Ashmead  (Pseudocyphona). 
mexicanum  W.  F.  Kirby  (Loboceras). 
nigripes  Klug  (Allantus,  Pareophora). 
mimarius  Konow  (Tristegus). 
minutissima  0.  Costa.      (Melina.      See 

nigrita  Westwood.) 
minutus  Hartig  (Pelmatopus). 
montana  Cresson  (Hoplocampa,  Opistho- 

neura  [=Zaschizonyx]). 
montana  Cresson  (Hoplocampa,  Zaschiz- 

onyx). 
mooreana  Cameron  (Siobla). 
moricei  Konow  (Characophygus). 
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mono  Konow  (Dulophanes). 

multicolor  Norton  (Taxonus,   Parataxo- 

nus). 
naucarrowi  Froggatt  (Philomastix). 
nemorata  Fallen  (Phyllotoma,  Druida). 
niger  Norton  (Ptenos). 
nigra  Cameron  (Fethalia). 
nigra  Say  (Thulea). 
nigrescens  Rohwer  (Diphamorphoe). 
nigrita  Fabricius  (Tenthredo,  Tomoste- 

thus). 
nigrita  Westwood  (Fenella). 
nigrita  Westwood  (Fenella,  Melinia). 
nigricornis  W.  F  Kirby  (Hemidianeura). 
nitens  W.  F.  Kirby  (Euryopsis). 
nitidus  W.  F.  Kirby  (Trichorhachus). 
obliviosus  Brues  (Trichiosomites). 
obscura  Linnaeus  (Tenthredo,  Amasis). 
obscuratus  MacGillivray  (Paracharactus). 
occidentalis    MacGillivray.      (Cockerel- 

lonis.     See  arizonensis  Ashmead.) 
ochroleucus  Stephens  (Melicerta  [=Hep- 

tamelus]). 
ochroleuca    Stephens    (Melicerta,    Hep- 

tamelus). 
ochropoda   Stephens   (Heterarthus,    De- 

catria). 
ochropoda    Klug    (Emphytus,    Heterar- 
thus). 
ceningensis  Heer  (Cephites). 
opaca  Fabricius  (Tenthredo,  Mesoneura). 
opaca  Fabricius  (Tenthredo,  Pristis  [=Me- 

soneura]). 
opimus  Cresson  ( Allan tus,  Labidia). 
oregonensis  Ashmead  (Macgillivraya  [= 

Macgilli  vray  ella] ) . 
oregonensis     Ashmead.     (Macgillivraya, 

Macgilli  vrayella) . 
ostentus  Brues  (Paremphytus). 
ovata  Linnaeus  (Tenthredo,  Eriocampa). 
padi  Linnaeus  (Tenthredo,  Priophorus). 
parreyBsi  Spinola  (Cephus,  Syrista). 
pallimacula  Lepeletier  (Empria). 
pallipes  Say  (Strongylogaster,  Hypotaxo- 

nus). 
parviceps    Newman.         (See  nemorata 

Fallen.) 
parvulus      Klug      (Allantus,      Pseudo- 

dineura). 
parvus  Brues  (Lithoryssus). 
pectoralis    Lepeletier    (Nematus,    Ano- 

plonyx). 
pellos  Konow  (Tanyphatna). 
perplexus  Konow  (Emphyoides). 
peruanus  Konow  (HyperoceroB). 


picipee  W.  F.  Kirby  (Paralypia). 

pictipennis  Smith  (Derecyrta). 

pilicornis   Dahlbom.     (Priophorus.     See 

padi  Linnaeus.) 
pinguis  Say  (Strongylogaster,  Dimorpho- 

pteryx). 
pini    Linnaeus   (Tenthredo,    Anachoreta 

[= Diprion]). 
pini  Linnaeus  (Tenthredo,  Diprion). 
pini     Linnaeus    (Tenthredo,     Lophyrus 

[= Diprion]). 
pini  Retzius  (Nematus,  Lygseonematus). 
plumicornis  Guerin  (Oryssus,  Chalinus). 
polita  Leach  (Perga,  Pseudoperga). 
politissimus  A.  Costa  (Cephus,  Peronia- 

tilus). 
pratorum  Fallen  (Tenthredo,  Loderus). 
praecox  Foerster  (Epitactus). 
privus  Konow  (P6us). 
procer  Konow  (Bathyblepta). 
procinctus  Konow  (Rhoptroceros  [=Rho- 

pographus]).  N 

procinctus  Konow  (Rhoptroceros,  Rhopo- 

graphus). 
pulchellaO.  Costa.  (Ermilia.  Seeagorum 

Fallen.) 
pullus   Foerster   (Nematus,    Micronema- 

tus). 
pumila  Klug  (Allantus,  Entodecta). 
pumila  Klug  (Cephalocera  [=Corynophi- 

lus]). 
pumila  Klug  (Cephalocera,   Corynophi- 

lus). 
pumila   Klug  (Emphytus,    Aphadnurus 

[=Fenusa]). 
pumila  Klug  (Emphytus,  Fenusa). 
pumilio  Westwood  (Perantherix). 
punctigera     Lepeletier.      (Pristis.      See 

opaca  Fabricius.) 
purpureifrons  Cameron  (Sunoxa). 
pusilla  Dal  man.    (Xyela.    See  julii  Bre^ 

bisson). 
pusilla  Klug  (Allantus,  Elennocampa). 
pygmaeus  Linnaeus  (Sirex,  Cephus). 
pygmaea    Say    (Blennocampa,    Erythra- 

spides). 
quattuordecimpunctata      Norton     (Ten- 
thredo, Neopus). 
rapae  Linnaeus  (Tenthredo,  Pachyrotasis). 
reedi  Rohwer  (Trichotaxonus). 
reitteri  Konow  (Rhadinoceraea). 
religiosa   Marlatt  (Blennocampa,    Neso 

tomostethus). 
reticulata   Linnaeus  (Tenthredo,    Caeno- 

lyda). 
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roese  Harris.    (Endelomyia.    See  aethiops 

Fabricius.) 
rosae  Linnaeus  (Tenthredo,  Corynia  [=Hy- 

lotoma]). 
rosae    Linnaeus  (Tenthredo,   Hylotoma). 
roearum  Imhof  et  Labram.    (See  rosae 

Linnaeus.) 
rotundiven trie  Cameron  (Macrophya,  Dip- 

leromorpha). 
rubi  Forbes  (Metallus). 
rubi    Harris    (Hoplocampa,    Monophad- 

noides). 
rubi  Panzer  (Tenthredo,  Perineura). 
rubripesCresson  (Strongylogaster,  Aphilo- 

dyctium). 
rufocinctus  Norton  (Strongylogaster,  Para- 

siobla). 
ruficollis  Norton  (Atomacera,  Micrarge). 
rufiventris  Konow  (Netroceros). 
rugifrons  Cameron  (Beldonea). 
rusticus      Linnaeus      (Tenthredo,      Ma- 
crophya). 
saltuum  Linnaeus  (Tenthredo,  Monoplo- 

pus). 
satyrus    Panzer    (Astatus,     Cerobactrus 

[=Hartigia]). 
satyrus  Panzer  (Astatus,  Hartigia), 
scapularis  Lepeletier  (Coryna). 
scrophulariae  Linnaeus  (Tenthredo). 
scrophulariae  Linnaeus  (Tenthredo,  Allan- 

tus  [=Tenthredo]). 
scutellata  W.  F.  Kirby  (Cerealces). 
sebetia  O.  Costa  (Caliroa). 
septentrionalis      Linnaeus      (Tenthredo, 

Croesus  [=Nematus]). 
septentrionalis  Linnaeus  (Tenthredo,  Ne- 

matus). 
sericea  Linnaeus  (Tenthredo,  Abia). 
serva  Fabricius  (Tenthredo,  Selandria). 
signata  Fabricius  (Tenthredo,  Cephaleia). 
sikkemensis  Konow  (Conaspidia). 
singularis  Ash  mead  (Gymniopterus). 
sjoetedti  Konow  (Distega). 
slossonae  MacGillivray  (Polybates). 
smyrnensis  Stein  (Pachycephus). 
sodalis  Cresson  (Selandria,  Lycaota). 
spectabilis  Heer  (Urocerites). 
spectabilis  MacGillivray  (Ceratulus). 
spectrum  Linnaeus  (Ichneumon,  Xeris). 
spinarum  Fabricius  (Tenthredo,  Athalia). 
spinolae  Brull6  (Seriocera). 
stigmaticalis  Cameron  (Anisoneura  [=Be- 

leses]). 


Btigmaticalis  Cameron  (Anisoneura,  Be- 

leses). 
strahlendorffi  Konow  (Electrocephalus). 
sturnii  Klug  (Tenthredo,  Encarsioneura). 
sylvatica     Linnaeus    (Tenthredo,    Lyda 

[=Pamphilius]). 
sylvatica  Linnaeus  (Tenthredo,  Pamphil- 

ius). 
syringae  Gradl  (Cephosoma). 
tabidus  Fabricius  (Sirex,  Trachelus). 
taczanowskii  Andre*  (Praia). 
tahtillus  0.  Costa  (Aphadnurus). 
teasellata    Klug    (Tenthredo,    Tenthre- 

dopsis). 
testaceus  Jurine  (Pteronus,  Pristiphora). 
testacea  W.  F.  Kirby  (Decameria). 
thomsoni  Konow  (Perineura,  Thomsonia). 
thoracica  Klug  (Plagiocera). 
tibialis  Klug  (Pachylosticta). 
trimaculatus  Say  (Cephus,  Adirus). 
troglodytes  Klug  (Astatus). 
tropicus  Norton  (Lophyrus,  Lophyridea 

[=Lophyroides]). 
tropicus  Norton  (Lophyrus,  Lophyroideo). 
truculenta  Konow  (Braunsiola). 
townsendi  Ashmead  (Caloptilia). 
typica  Rohwer  (Claremontia). 
typica  Rohwer  (Nortonella). 
typicus  Brues  (Palaeotaxonus). 
typicus  Rohwer  (Prototaxonus). 
ulmi  Sundevall  (Fenusa,  Kaliofenusa). 
vafer  Linnaeus  (Tenthredo,  Bactroceros). 
vagans  Fallen  (Phyllotoma). 
varianus  Norton  (Harpiphorus,  Macrem- 

phytus). 
varinervis   Spinola   (Tenthredo,   Antho- 

leus). 
varipes  Cameron  (Ancyloneura). 
ventralis  Say  (Nematus,  Pteronidea). 
vexabilis  Brues  (Scolioneura,  Lisconeura) . 
viduatus  Zetterstedt  (Nematus,  Brachy- 

colus). 
viminalis    Fallen    (Tenthredo,    Trichio- 

campus). 
violaceipennis  Andr^  (Nematoneura). 
viridipes  Cameron  (Busarbia). 
viridis  Linnaeus  (Tenthredo,  Rhogogaster) . 
volupis  Konow  (Cerospastus). 
ulmarise  Schlechtendal  (Macrocephus). 
ustulatus  Linnaeus  (Tenthredo,  Cryptus). 
weithii  Ashmead  (Acanthoptenos). 
westwoodii  Brull^  (Dictynna). 
zabriskiei  Ashmead  (Melanoselandria). 
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SYNONYMY  OF  CEBTADT  GENEBA. 

By  cross-reference  in  the  index  to  the  genotypes  it  was  found  that 
certain  genera  were  isogenotypic.  In  some  of  these  cases  new  names 
were  needed.    New  names  and  certain  synonymy  are  given  below. 

THE  SYNONYMS  OF  HABTIGIA  SCHlttDTE  AND  BOIE. 

Schiodte  (Kroyers  Naturhistorisk  Tidsskrift,  vol.  2,  p.  332,  1838) 
gave  the  name  Hartigia  for  a  certain  cephid  insect  which  differed  from 
Cephu8  pygaemus  in  characters  of  the  antennae.  This  species  was  not 
named,  however,  so  the  genus  was  without  standing  until  1855,  when 
F.  Boie  (Stett.  ent.  Zeit.,  vol.  16,  p.  49)  stated  that  Astaius  satyrus 
was  the  species  which  Schiodte  had.  This  gives  Hartigia  standing 
and  makes  satyrus  the  type — the  genus  being  monobasic. 

The  genotypes  of  the  genera  Cerobactrus  O.  Costa  and  Cephosoma 
Gradl  are  identical  specifically  with  satyrus;  consequently  these 
generic  names  fall  to  the  older  name  Hartigia.  The  species  satyrus 
is  also  congeneric  with  Macrocephus  ulmarise  Schlechtendal  (=  Ten- 
thredo  linearis  Schrank),  so  Macrocephus  is  a  synonym  of  Hartigia. 
The  synonymy,  therefore,  is  as  follows : 

Hartigia  Schiddte  and  Boie,  1855. 
Cerobactrus  O.  Costa,  1860. 
Macrocephus  Schlechtendal,  1878. 
Cephosoma  Gradl,  1881. 

PTERONTJS  Panzer=DIPRION  Schrank. 

Panzer,  in  the  original  description  of  Pteronus,  included  the  fol- 
lowing species  in  the  order  named :  Hyhtoma  frutetorum  Fabricius, 
Hyhtoma  dorsata  Fabricius,  Hyhtoma  juniperi  Fabricius,  Tenthredo 
pini  Linnaeus,  and  Tenthredo  difformis  Panzer.  As  the  present-day 
conception  of  Pteronus  has  to  be  changed,  no  species  originally 
included  belonging  to  Pterorms  Konow  and  authors,  Tenthredo  pini 
Linnaeus  has  been,  chosen  as  the  type,  making  Pteronus  Panzer  and 
Diprion  Schrank  isogenotypic.  Diprion  is  the  older  name,  so 
Pteronus  Panzer  is  a  synonym  of  Diprion  Schrank. 

Diprion  Schrank,  1802. 
Pteronus  Panzer,  1806. 

PTERONIDEA,  N.  N.  FOB  PTERONTJS  Konow  and  authors. 

Pteronus  Panzer  being  a  synonym  of  Diprion  Schrank,  Pteronus 
Konow  and  authors  is  without  a  name.  For  this  the  name  Pteron- 
idea  may  be  used.  The  type  of  Pteronidea  is  Nematus  ventralis  Say, 
which  is  congeneric  with  Konow's  interpretation  of  Tentkredomyosotides 
Fabricius. 
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THE  SYNONYMS  OF  PLATYCAMPTJS  SCHlSDTE. 

Hartig,  in  1837  (Fam.  Blatt.  Holzwesp.,  p.  184),  described  the 
subgenus  Leptopus  for  a  new  species,  hypogastricus,  which  has  proved 
to  be  the  same  as  Tenthredo  luridiventris  Fallen  (1808).  The  name 
Leptopus  had  already  (Latreille,  1809)  been  used  for  a  genus  of 
Hemiptera.  Schiddte  (Magasin  de  ZooL,  vol.  9,  p.  20,  footnote,  1839) 
proposed  the  name  Platycampus  for  Leptopus  Hartig. 

E.  Newman  (Ent.,  vol.  4,  pp.  215-217, 1869)  describes  the  larva  and 
adult  of  a  sawfly  under  the  name  Camponiscus  healsei.  The  adult  is 
very  poorly  characterized  and  unrecognizable,  but  in  1873  (Ent. 
Monthl.  Mag.,  vol.  10,  p.  84)  P.  Cameron  says  he  has  reared  the  same 
larva  as  Newman  describes,  and  that  the  adult  is  the  same  as  Nematus 
{Leptopus)  hypogastricus  Hartig.  This  synonymy  establishes  the 
genus  Camponiscus  and  makes  it  the  same  as  Leptopus  Hartig,  the 
two  genera  being  isogenotypic. 

F.  W.  Konow  (Genera  Insectorum,  Fasc.  29,  p.  48,  1906)  uses  the 
name  Leptocercus  Thomson  (a  changed  spelling  for  Leptocerca  Hartig) 
for  this  genus,  but  in  this  he  is  wrong,  because  Thomson  divides 
Leptocercus  into  Leptocercus  s.  s.,  which  contains  Tenthredo  alni 
Linnaeus,  Tenthredo  rufa  Panzer,  and  Leptocercus  nigriceps  Thomson, 
and  is  Hartig's  genus  Leptocerca.  The  second  division  of  Thomson's 
Leptocercus  is  Leptopus  Hartig  and  contains  Tenthredo  luridiventris 
Fallen.  The  Leptocercus  Thomson  s.  s.  is  Leptocerca  Hartig,  not 
Leptopus  Hartig  as  Konow  would  have  it. 

The  synonymy  of  this  group  is  as  follows: 

Platycampus  Schiddte,  1839. 

-  Leptopus  Hartig,  1837  (non  Latreille,  1809). 
Camponiscus  E.  Newman,  1869. 
Leptocercus  Konow,  1906  (non  Thomson,  1871). 

CRCESTTS  Leach=NEMATUS  Jurine. 

Latreille  (Considerations  G6n6rales,  p.  435,  1810)  fixed  the  type  of 
Nematus  as  Tenthredo  septentrionalis  Jurine.  Nematus  septentrionalis 
Jurine  is  the  same  as  Tenthredo  septentrionalis  Linnaeus.  Leach  (Zool. 
Misc.,  vol.  3,  p.  129,  no.  1,  1817)  based  his  genus  Orcesus  on  Tenthredo 
septentrionalis  Linmeus;  so  Orcesus  Leach  is  a  synonym  of  Nematus, 
the  genera  being  isogenotypic. 

Nematus  Jurine,  1807. 
Croesus  Leach,  1817. 

NEMATINUS,  N.  N.  FOB  NEMATUS  Konow. 

The  fixing  the  type  of  Nematus  as  Tenthredo  septentrionalis  Linnaeus 
and  making  Orcesus  synonym  of  it  necessitates  a  new  name  for 
Nematus  of  Konow  and  authors.  For  Nematus  Konow  and  authors 
the  name  Nematinus  may  be  used. 

The  type  of  Nematinus  is  Tenthredo  abdominalis  Panzer. 
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OYMNONYCHUS  M&rlatt-DIPHADNTTS  Hartig. 

In  1837  Hartig  (Fam.  Blatt.  Holzwesp.,  p.  225)  formed  a  new  sub- 
genus (Diphadnus)  of  Nematus  for  a  species  he  called  fuscicornis- 
Later  European  writers  have  proved  that  Nematus  (DipJiadnus) 
fusdcornis  Hartig  is  an  aberrant  form  of  his  Nematus  appendicular, 
which  for  some  time  was  placed  in  the  genus  Pristiphora. 

Mr.  C.  L.  Marlatt,*  in  his  Revision  of  the  Nematime  of  North 
America,  described  a  new  genus,  Gymnorvychus,  for  certain  species 
near  Pristiphora,  which  have  simple  tarsal  claws .  Nematus  appendicur- 
latus  Hartig  belongs  to  this  genus,  but  in  1837  a  generic  name  was 
given  to  an  aberrant  form  of  this  species,  so  Mr.  Marlatt's  name  must 
fall  as  a  synonym  of  Diphadnus  Hartig. 

Diphadnus  Hartig,  1837. 

Gymnonychus  Marlatt,  1896. 

CAUBOA  O.  Costa  AND  ERIOCAMPOIDES  Konow. 

In  1859  (Fauna  Napoli,  Tenthred.,  p.  59)  O.  Costa  described  the 
genus  Caliroa  and  included  one  species,  C  sebetia  O.  Costa,  which  is 
therefore  the  genotype.  Later  it  was  proved  that  Caliroa  sebetia  is 
the  same  as  Tenthredo  (AUantus)  cinxia  Klug. 

Rev.  F.  W.  Konow  in  1890  (Deutsch.  ent.  Zeitschr.,  1890,  p.  239) 
described  his  genus  Eriocampoides  and  in  his  list  of  species,  page  248, 
considers  sebetia  O.  Costa  as  a  synonym  of  cinxia  Klug,  but  makes  no 
mention  of  the  genus  Caliroa. 

Dr.  William  H.  Ashmead  in  1898  (Can.  Ent.,  p.  256)  divided 
Konow's  genus  Eriocampoides  into  two  genera,  naming  Monostegia 
rosse  Harris  as  the  type  of  his  new  genus  Endelomyia. 

The  group  of  species  placed  in  the  genus  Eriocampoides  by  Konow 
can  well  be  separated  into  two  distinct  sections,  one  of  which,  Konow 
to  the  contrary  notwithstanding  (for  he  says  Caliroa  was  founded  on  a 
male  and  not  sufficiently  characterized,  Genera  Insectorum,  Fasc.  29, 
p.  75, 1906),  must  be  called  Caliroa.  The  type  of  Eriocampoides  being 
the  common  pear  slug  limacina,  that  subgenus  will  contain  those 
species  which  have  the  clypeus  emarginate,  the  pedicel  subequal  in 
length  with  the  scape,  and  the  hind  wings  with  usually  two  closed 
discal  cells  in  the  female.  The  type  of  Endelomyia  Ashmead  is 
Monostegia  rosse  Harris,  which  is  the  same  as  the  European  rose  slug 
Bsthiops  Fabricius.  The  subgenus  Endelomyia  is  characterized  as 
having  the  clypeus  truncate,  the  pedicel  shorter  than  the  scape  (much 
wider  than  long),  and  the  hind  wings  with  usually  only  one  discal  cell 
in  the  female.  Endelomyia  is,  however,  a  synonym  of  Caliroa,  their 
genotypes  being  strictly  congeneric. 

flU.  S.  Dept.  Agr.,  Div.  Ent.,  Tech.  eer.  3,  1896. 
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The  differences  between  these  two  groups  are  hardly  of  generic 
importance  and  could  better  be  treated  as  subgenera,  the  arrangement 
being  as  follows: 

Genus  Caliroa  O.  Costa,  1859. 

Subgenus  Caliroa  O.  Costa,  1859. 
Endelamyw  Ashmead,  1898. 
Subgenus  Eriocampoides  Konow,  1890.    (See  Peridutoptera,  p.  86.) 

CIMBEX  AND  ALLIES. 

Olivier  (Encycl.  Method.,  vol.  4, p.  22, 1789)  characterized  his  genus 
ClaveUarius,  but  included  no  species  in  it.  No  species  was  ever  placed 
in  the  genus,  but  in  1791  (Encycl.  Method.,  vol.  6,  p.  18)  Olivier  says 
that  he  changed  the  name  to  Cimbex  because  of  the  resemblance  to  the 
botanical  genus  Clavaria.  In  the  Encyclop&lie  M6thodique,  volume 
5,  page  764, 1790,  the  genus  Cimbex  is  described  and  sixteen  species  are 
placed  in  it.  Since  ClaveUarius  had  no  standing  until  1791  it  must 
rank  as  a  synonym  of  Cimbex  as  Olivier  would  have  it. 

Lamarck  (Syst&ne  des  Animaux  sans  vert6br6s,  p.  264,  1801)  char- 
acterized the  genus  ClaveUaria,  accrediting  it  to  Olivier,  but  Olivier's 
genus  was  ClaveUarius.  The  only  species  placed  in  ClaveUaria  by 
Lamarck  was  Tenthredo  lutea  Linnaeus,  the  genus  being  monobasic  with 
Tenthredo  lutea  as  the  type.  Latreille  (Considerations  G6n6rales, 
1810),  however,  gave,  as  the  type  of  Cimbex,  Tenthredo  lutea  Linnaeus, 
so  ClaveUaria  Lamarck  is  a  synonym  of  Cimbex,  the  genera  being 
isogenotypic. 

W.  A.  Schultz  (Spolia  Hymenopterologica,  p.  87,  1906)  proposed  the 
name  PsevdodaveUaria  for  ClaveUaria  Leach  and  authors. 

The  synonymy  is  as  follows: 

Cimbex  Olivier  (Encycl.  Method.,  vol.  5,  p.  764,  1790). 

ClaveUarius  Olivier  (Encycl.  Method.,  vol.  4,  p.  22, 1789;  Encycl.  Method.,  vol.  6, 
p.  18,  1791). 

ClaveUaria  Lamarck  (Syst.  Anim.  sans.  Vert.,  p.  264,  1801). 
Pieudoclavellaria  Schultz  (Spolia  Hym.,  p.  87, 1906). 

ClaveUaria  Leach  (Zool.  Misc.,  vol.  3,  p.  Ill,  1817;  and  authors). 

The  above  conclusions  differ  somewhat  from  those  reached  by 
Schultz  (Spolia  Hym.,  1906),  but  it  is  believed  that  they  are  correct. 

SYZYGONIA  AND  ALLIES. 

Klug  (Ent.  Mon.,  p.  175,  1824)  described  his  genus  Syzygonia  and 
included  two  species,  cyanoptera  Klug  and  cyanocephala  Klug.  Dr. 
William  H.  Ashmead  (Can.  Ent.,  p.  230,  September,  1898)  fixed  the 
type  of  Hug's  genus  as  cyanocephala  and  described  a  genus  which  he 
called  Syzygonidea  for  Syzygonia  cyanea  Brull6.  Brull6  (Hist.  Nat. 
Ins.  Hym.,  vol.  4,  p.  671, 1846),  in  his  remarks  onSyisygonia,  mentions 
no  species,  but  refers  to  plate  48  (fig.  2),  where  he  figures  Syzygonia 
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cyanea  and  accredits  it  to  Klug,  but  King  described  no  such  species 
and  the  figure  must  stand  as  a  description  of  cyanea  Brull6,  as  it  does 
not  agree  with  any  described  species. 

Rev.  F.  W.  Konow  (Anal.  Mus.  Buenos  Aires,  vol.  6,  pp.  397,  398, 
1899)  argues  that  Syzygonia  cyanoptera  Klug  should  be  taken  as  the 
type  of  Syzygonia,  as  this  species  came  first  in  the  list  and  forms  the 
first  group.  On  these  grounds  he  makes  a  new  genus,  Bergiana,  for 
Syzygonia  cyanocephala  Klug.  Bergiana  and  Syzygania  are  isogeno- 
typic,  so  Bergiana  falls  as  a  synonym  of  Syzygonia. 

PABASYZYGONIA,  N.  N.  FOB  SYZYGONIA  Konow. 

Since  Bergiana  Konow  is  a  synonym  of  Syzygonia,  Syzygonia  Konow 
must  have  a  new  name,  as  it  is  different  from  Syzygonidea  Ashmead. 
For  Syzygonia  Konow  Parasyzygonia  may  be  used. 

The  above-mentioned  genera  may  be  separated  in  the  following 
manner: 

Radial  cell  of  the  fore  wings  not  appendiculate  (four  cubital  cells,  the  second 
and  third  each  receiving  a  recurrent  nervure;  antennae  6- join  ted, 
the  third  joint  longer  than  the  fourth,  and  the  club  gradually  formed) 

Syzygonidea  Ashmead. 
Radial  cell  of  the  fore  wings  distinctly  appendiculate. 

Antennee  5- join  ted;  third  cubital  cell  receiving   the  second  recurrent 

nervure Syzygonia  Klug. 

Antennee  6-jointed;  the  second  recurrent  nervure  interstitial  with  the 

second  transverse  cubitus Parasyzygonia  Rohwer. 

Syzygonidea  Ashmead. 

Syzygonia  cyanea  Brulle\ 
Syzygonia  Klug  (Syn.,  Bergiana  Konow). 

Syzygonia  cyanacephala  Klug. 
Parasyzygonia  n. 

Syzygonia  cyanoptera  Klug  (type). 
Syzygonia  ssnea  Perty. 

THE  WOBK  OF  WILLIAM  H.  ASHMEAD  017  THE  TEHTHBED- 

DTOIDEA, 

The  late  Dr.  William  H.  Ashmead's  work  on  Tenthredinoidea  was 
confined  almost  entirely  to  the  genera,  very  little  being  done  on  the 
species.  It  was  Doctor  Ashmead's  desire  to  give  generic  tables  to 
all  the  genera  of  Hymenoptera.  Such  an  enormous  task  would  never 
have  been  undertaken  by  one  less  enthusiastic  or  energetic  than 
Doctor  Ashmead.  With  all  the  routine  duties  connected  with  the 
position  held  by  this  untiring  worker  there  was  but  a  limited  time 
for  his  researches,  so  of  necessity  a  great  deal  of  the  work  was  done 
in  a  hurry.  This  hurry  caused  mistakes,  and  the  founding  of  genera 
on  what  would  seem  to  be  trivial  characters;  but  the  greater  number 
of  the  genera  founded  by  Ashmead  are  at  least  of  subgeneric  impor- 
tance.   In  unpublished  manuscript  many  of  the  mistakes  and  omis- 
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sions  were  corrected  by  Doctor  Ashmead,  and  it  is  most  unfortunate 
that  these  were  not  left  in  condition  in  which  they  could  be  published. 

In  the  tables  of  the  genera  of  Tenthredinoidea  many  genera  were 
described  as  new,  and  some  of  these  were  based  on  species  hitherto 
undescribed.  The  characters  given  in  the  tables  are  sufficient  to 
satisfy  the  technical  requirements,  so  the  generic  and  specific  names 
should  date  from  their  publication  in  the  tables.  Various  writers 
have  considered  the  characters  given  in  the  tables  to  be  of  no  value, 
and  in  some  cases  this  is  correct.  On  this  basis  they  have  sunk  into 
the  synonymy  genera  which  have  as  good  standing  as  many  which 
they  recognize. 

In  the  present  paper  the  new  genera  founded  on  new  species  in 
the  tables  in  the  Canadian  Entomologist  for  1898  are  characterized 
more  completely,  and  a  list  of  all  the  genera  described,  with  the 
synonymy,  as  far  as  it  has  been  determined,  is  given.  Unless  other- 
wise stated  the  types  have  been  studied,  and  the  conclusions  based 
on  these  studies. 

AN  ALPHABETICAL  LIST  OF  THE  OENERA  OF  TENTHREDINOIDEA 
DESCRIBED  BY  WILLIAM  H.  ASHMEAD,  WITH  THE  DETERMINED 
SYNONYMY. 

1.  Acanthoptenos  Ashmead.    (=Arge  Schrank.) 

2.  Aomodyctium  Ashmead.    (A  genus  without  a  species.) 

3.  Aphilodyctium  Ashmead.    (Syn.:  Parataxonua  MacGillivray.) 

4.  Caloptilia  Ashmead.    (Syn.:  Labidarge  Konow.) 

5.  Calozarca  Ashmead.    (=Parazarca  Ashmead.) 

6.  Dimorphopteryx  Ashmead. 

7.  Endelomyia  Ashmead.    (=Caliroa  O.  Costa.) 

8.  Eiiocampidea Ashmead.    (Syn.:  CockereUonis MacGillivray.) 

9.  Erythraspides* Ashmead. 

10.  Gymniopterus  Ashmead.    (Type  species  lost.) 

11.  Hemitaxonus  Ashmead. 

12.  Homceoneura  Ashmead.    (=«Bivena  MacGillivray.) 

13.  Hypotaxonus  Ashmead. 

14.  Liolyda  Ashmead.    (=Cephaleia  Panzer.) 

15.  Lophyridea  Ashmead.    (=Lophyroide«  Cameron.) 

16.  Lophyrotoma  Ashmead.    (=Pterygophoru*  King.) 

17.  MacgQlivraya  Ashmead.    (=Macg£Uivrayella  Ashmead.) 

18.  Macgfllivrayella  Ashmead. 

19.  Manoxyela  Ashmead.    (=Pleroneura  Konow.) 

20.  Marlattia  Ashmead. 

21.  Megaxyela  Ashmead. 

22.  Melanoselandria  Ashmead.    (=HypargyricuB  MacGillivray.) 

Listed  in  Catalogue  of  Insects  from  New  Jersey  and  without  standing  until 
1909,  when  Doctor  MacGillivray  stated  that  it  was  a  synonym  of  Hypargyricus 
MacGillivray.    The  synonymy  is: 

Melanoselandria  (Ashmead)    MacGillivray,    1909,    =Hypargyricua 
MacGillivray,  1908. 

23.  Micrarge  Ashmead.    (Syn.:  Braunaiola  Konow.) 

24.  Monophadnoides  Ashmead. 
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25.  Neoperga  Ashmead. 

26.  Neoptilia  Ashmead. 

27.  Opisthoneura  Ashmead.    (=Zaschizonyx  Ashmead.) 

28.  Paraperga  Ashmead. 

29.  Paraaelandria  Ashmead.    (=Selandria  Leach.) 

30.  Paraaiobla  Ashmead. 

31.  Parazarca  Ashmead.    (Syn.:  Oalozarca  Ashmead.) 

32.  Periclistoptera  Ashmead.    (=Eriocampoidea  Konow.) 

33.  Poecilostomidea  Ashmead.    (=Empria  Lepeletier.) 

34.  Polystichophagus  Ashmead.    (=Pseudotaxonus  A.  Costa.) 

35.  Pseudoperga  Ashmead  (non  GuSrin). 

36.  Pseudoaiobla  Ashmead. 

37 .  Pterygophorinus  Ashmead .    ( = Ptexygophorus  Klug. ) 

38.  Strongylogasteroidea  Ashmead. 

39.  Syzygonidea  Ashmead. 

40.  Tetratneura  Ashmead.    (=Empria  Lepeletier.) 

41.  Zaachizonyx  Ashmead. 

In  all,  Ashmead  described  41  genera  of  Tenthredinoidea.  Of  these 
41  genera,  17  have  been  determined  to  be  synonyms  of  older  genera 
and  5  have  later  genera  for  synonyms.  Some  of  the  segregates  of 
Perga  defined  by  Ashmead  will  be  classed  as  synonyms  of  the  segre- 
gates formed  by  Shipp.     These  will  be  discussed  in  a  later  paper. 

BIBLIOGRAPHY  OF  THE  MORE  IMPORTANT  WRITINGS  OF  WILLIAM 
H.  ASHMEAD  ON  TENTHREDINOIDEA. 

Table  of  genera  of  Xyelidse.    <  In  Dyar:  Psyche,  vol.  8,  p.  214,  1898. 

A  generic  table  of  the  Blennocampinse.     <  In  Dyar:  Journ.  N.  Y.  Ent.  Soc.,  vol.  6, 

pp.  127-129,  1898. 
Classification  of  the  horntails  and  sawflies,  or  the  suborder  Phytophaga.    In  7  parte. 

<  Can.  Ent.,  vol.  30, 1898  (1),  pp.  141-145;  (2)  pp.  177-188;  (3)  pp.  205-213;  (4) 

pp.  225-232;  (5)  pp.  249-257;  (6)  pp.  280-287;  (7)  pp.  305-316. 
Order  Hymenoptera.    <  In  Smith:  Insects  of  New  Jersey,  pp.  501-613,  1900. 
A  new  oryssid  from  Chatham  Islands,  Bismarck  Archipelago.    <  Psyche,  vol.  10, 

p.  73,  1903. 
Two  new  phytophagous  Hymenoptera.     <  Can.  Ent.,  vol.  35,  p.  233,  1903. 
Descriptions  of  four  new  horn-tails.     <  Can.  Ent.,  vol.  36,  pp.  63-64,  1904. 

DESCRIPTION  OF  THE  GENERA  AND  SPECIES. 
MANOZYELA  Ashmead=PLEBONETJRA  Konow. 

The  type  of  Manoxyela  calif  arnica  Ashmead  belongs  to  the  genus 
Pleroneura  Konow,  so  Manoxyela  is  a  synonym  of  Pleroneura. 

Pleroneura  Konow,  Ent.  Nachr.,  vol.  23,  p.  56,  1897. 

Manoxyela  Ashmead,  Can.  Ent.,  vol.  30,  p.  206,  1898. 

PLERONEUBA  CALIFORNICA  (Ashmead). 

Manoxyela  californica  Ashmead,  Can.  Ent.,  vol.  30,  p.  206,  1898. 

Length  to  the  end  of  the  second  abdominal  segment,  2.5  mm.;  length  of  fore  wing, 

4  mm.    Lateral  angles  and  middle  production  of  the  clypeus  rounded;  antennal 

furrows  wanting  above  the  anterior  ocellus;  middle  foveae  elongate;  anterior  ocellus 

in  a  slightly  depressed  basin,  which  is  sharply  angled  above;  postoeellar  line  slightly 
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shorter  than  the  ocellocular  line,  but  longer  than  the  ocelloccipital  line;  right  mandible 
with  2  inner  teeth;  head  and  parts  of  the  thorax  irregularly  granular;  tarsal  claws 
with  a  long  bristle  near  the  middle;  stigma  more  than  twice  as  long  as  wide,  angled 
below;  venation  very  like  Xyela  julii;  four  posterior  legs  and  abdomen  beyond  the 
third  segment  wanting.  Black;  antennae,  palpi,  and  legs  reddish-yellow;  wings 
hyaline,  venation  pallid. 

Type  locality. — Alameda  County,  California.  One  specimen  col- 
lected in  June. 

Type.— Cat.  No.  8887,  U.  S.  National  Museum. 
Related  to  Pleroneura  fulvicornis  Rohwer. 

ACANTHOPTENOS  Ashmead=ABGE  Schrank. 

Ashmead  (Can.  Ent.,  p.  212,  1898)  described  his  genus  Acawr 
thoptenos  for  AcarUhoptenos  weiihii  Ashmead.  The  genus  is  founded 
upon  an  abberant  specimen  of  Arge  macleayi  authors,  the  intercostal 
vein  being  absent  in  the  only  perfect  fore  wing.  AcarUhoptenos  is 
therefore  a  synonym  of  Arge. 

Arge  Schrank,  1802. 

Acanthoptenos  Ashmead,  1898. 

CALOPTILIA  Ashmead. 

Caloptilia  Ashmead,  Can.  Ent.,  vol.  30,  p.  212,  1898. 

Type. — Caloptilia  tovmsendi  Ashmead. 

Ashmead  placed  his  genus  Caloptilia  in  his  subfamily  Schizocerinae, 
but  in  this  he  is  wrong.  The  type  of  Caloptilia  tovmsendi  Ashmead 
has  the  cross-vein  in  the  intercostal  cell  present  and  belongs  to  his 
Hylotominae.     It  is  the  same  as  Labidarge  Konow. 

LABIDABGE  Konow=CALOPTILIA  Ashmead. 

The  error  of  Doctor  Ashmead  in  placing  Caloptilia  in  the  Schizo- 
cerinse  caused  Rev.  F.  W.  Konow  to  form  a  new  genus  Labidarge  for 
the  same  group  of  species.  As  Konow's  genus  was  described  a  year 
later  than  Ashmead's,  it  must  rank  as  a  synonym  of  Caloptilia. 

Caloptilia  Ashmead,  Can.  Ent.,  vol.  30,  p.  212,  1898. 

Labidarge  Konow,  Ent.  Nachr.,  vol.  25,  p.  309,  1899. 

CALOPTILIA  TOWNSENDI  Ashmead. 

Caloptilia  tovmsendi,  Can.  Ent.,  vol.  30,  p.  212,  1898. 

Reddish-yellow;  head,  spot  on  lateral  lobe,  four  posterior  tibiae  and  tarsi,  and  apex 
of  abdomen  black;  wings  dusky  hyaline  with  a  broad  yellow  band  behind  the  stigma. 

Female. — Length,  8  mm.  Labrum  arcuately  emarginate  anteriorly;  clypeus  with  a 
V-shaped  notch  in  the  middle;  supraclypeal  area  in  cross  section  triangular;  the  usual 
frontal  basin  sharply  defined,  the  middle  foveal  area  separated  from  the  upper  area 
by  a  low,  complete,  transverse  carina;  the  middle  fovea  with  a  spherical  tubercle; 
postocellar  furrow  angled;  the  postocellar  area  with  longitudinal  impressed  line; 
flagellum  hairy,  very  slightly  thickening  apically;  transverse  median  vein  received 
beyond  the  middle  of  the  first  discoidal  cell;  stigma  elongate,  rounded  on  the  lower 
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margin;  saw  with  regular  triangularly-shaped  teeth;  sheath  at  the  apex  obliquely 
truncate.  Reddish-yellow;  flagellum,  head  (labrum  and  palpi  excepted),  a  spot  on 
the  lateral  lobe  of  the  mesonotum,  four  posterior  tibiae  and  tarsi,  and  apical  four 
abdominal  segments  black;  anterior  tarsi  dusky.  Wings  dusky  hyaline,  with  a  broad 
yellow  band  behind  the  stigma;  venation  in  the  dusky  part  brown,  in  the  yellow 
part  yellowish,  basal  part  of  the  stigma  yellowish. 

Male. — Length,  8  mm.    The  male  agrees  with  the  characters  given  for  the  female 
except  that  the  supraclypeal  area  and  clypeus  are  pale.    Hypopygidium  rounded 
'  apically. 

Type  locality. — San  Rafael,  Jicoltepec,  Mexico.  Five  females  and 
one  male  collected  by  C.  H.  T.  Townsend  (from  the  Ashmead  collec- 
tion). Also  two  females  from  Cordoba,  Mexico,  collected  by  Mr. 
Frederick  Knab. 

Type.— Cat.  No.  13134,  U.  S.  National  Museum. 

PSETJDOCYPHONA  Ashmead. 

Pseudocyphcma  Ashmead,  Can.  Ent.,  vol.  30,  p.  211,  1898. 

Type. — Pseudocyphona  mexicana  Ashmead. 

This  genus  belongs  to  the  Sahizocerinae  and  is  related  to  Schizocera,  but  is  readily 
separated  from  Schizocera  and  allies  by  the  toothed  tarsal  claws.  Habitus  similar  to 
SMsocera.  Clypeus  and  labrum  emarginate;  antennal  carina  present;  eyes  elongate 
oval,  slightly  converging  to  the  clypeus;  malar  space  almost  wanting;  ocelli  in  a  low 
triangle,  the  lateral  ones  very  little  before  the  supraorbital  line;  antennae  inserted 
near  the  middle  of  the  face,  the  third  joint  simple  in  the  female  and  somewhat  fla# 
tened;  thorax  and  abdomen  normal  for  the  group;  tibiae  without  lateral  spurs;  post- 
basitarsis  shorter  than  the  following  joints;  claws  with  an  erect  inner  tooth  near  the 
middle;  radial  cell  not  appendiculate;  four  cubital  cells,  the  second  receiving  both 
recurrent  veins;  basal  vein  joining  the  subcosta  at  the  origin  of  the  cubitus;  trans- 
verse median  received  near  the  middle  of  the  first  discoidal  cell;  anal  cell  broadly 
contracted;  radial  cell  of  the  hind  wings  open  at  the  apex;  two  closed  discal  cells  in 
the  hind  wing;  the  anal  cell  longly  petiolate,  the  petiole  longer  than  the  cell. 

PSEUBOCTPHONA  MEXICANA  Ashmead. 

Pseudoq/phona  mexicana  Ashmead,  Can.  Ent.,  vol.  30,  p.  211, 1898. 

Black;  mesonotum,  scutellum,  and  upper  part  of  the  pleurae  reddish;  legs  black; 
wingB  dark. 

Female. — Length,  7  mm.    Labrum  and  clypeus  very  slightly  arcuately  emarginate; 
supraclypeal  area  convex,  triangular  in  outline,  meeting  the  prominent  middle  carina 
between  the  antennas;  antennal  foveae  large  and  joining  the  supraclypeal  fovea; 
antennal  furrows  not  well  defined;  ocellar  basin  represented  by  a  gently  depressed 
area;  postocellar  furrow  almost  wanting;  postocellar  line  shorter  than  the  ocellocular 
line;  antennas  short,  the  third  joint  broad,  flattened;  thorax  normal;  transverse  median 
slightly  beyond  the  middle  of  the  first  discoidal  cell;  third  cubital  cell  about  one- 
third  longer  on  the  radius  than  on  the  cubitus;  stigma  robust,  broadest  at  the  base 
sheath  with  the  lower  margin  marginate;  saw  with  very  small,  close  teeth.    Black 
pronotum,  mesonotum,  scutellum,  tegulae,  and  upper  part  of  the  mesopleure  reddish 
wings  and  venation  blackish-brown. 

Type  locality. — San  Rafael,  Jicoltepec,  Mexico.    One  female  from 
the  Ashmead  collection,  collected  by  Mr.  C.  H.  T.  Townsend. 
Type.— Cat.  No.  13135,  U.  S.  National  Museum. 
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NSOPTTLIA  Askmtad. 

Neoptilia  Aahmead,  Can.  Ent.,  vol.  30,  p.  213, 1898. 
Type. — Neoptilia  mexicana  Ashmead. 

Belongs  to  the  Schizocerides  of  Konow,  and  runs,  in  Konow's  tables  (Genera  Insec- 
torum,  Fasc.  29,  p.  13, 1906),  in  with  Hemidianeura  W.  F.  Kirby  and  Ptilia  Lepeletier, 
or  to  Rhagonyx  Konow.  Elongate,  robust  species;  head  not  especially  small  or  trans- 
verse, not  as  wide  as  the  thorax,  much  broader  than  high;  clypeus  and  labium  emargi- 
nate  anteriorly;  ocelli  in  a  curved  line,  the  lateral  ones  in  front  of  the  supraorbital  line; 
eyes  slightly  converging  to  the  clypeus;  malar  space  very  narrow,  antennal  furrows 
present;  ocellocular  line  subequal  with  the  postocellar  line;  antennae  inserted  in  the 
middle  of  the  face,  ciHate,  furcate  in  the  male,  simple  in  the  female  and  scarcely 
thickening  apically;  tibiae  without  lateral  spurs;  poet-basi  tarsia  not  as  long  as  the 
following  joints;  tarsal  claws  cleft,  the  inner  tooth  larger  and  shorter  in  the  female; 
thorax  normal  for  the  group.  Venation  of  females  as  follows:  Intercostal  cell  without 
a  cross- vein;  radial  cell  with  a  strong  appendiculation;  four  cubital  cells,  the  second 
receiving  both  recurrent  veins,  the  second  near  the  middle,  the  first  near  the  base;  basal 
vein  slightly  basad  of  the  origin  of  the  cubitus,  bent  basal ly  and  not  exactly  parallel 
with  the  first  recurrent;  transverse  median  slightly  basad  of  the  middle  of  the  first 
discoidal;  anal  cell  very  broadly  contracted;  in  the  hind  wingB  the  radial  cell  is  long 
and  not  closed  at  the  apex;  two  closed  discal  cells,  the  upper  one  much  longer;  trans- 
verse median  at  right  angles  with  the  anal  vein;  anal  cell  shorter  than  the  rest  of  the 
anal  vein.  The  venation  of  the  male  differs  from  that  of  the  female  in  the  absence 
of  the  second  transverse  cubitus.    Basal  plate  with  a  narrow  longitudinal  suture. 

Rhagonyx  Konow  (Zeitschr.  syst.  Hym.  Dipt.,  vol.  3,  p.  108,  1903) 
has  the  claws  cleft,  and  is  perhaps  related  to  Neoptilia  Ashmead. 

NEOPTILIA  MEXICANA  Ashmead. 

Neoptilia  mexicana  Ashmead,  Can.  Ent.,  vol.  30,  p.  213,  1898. 

Colored  simliarly  to  Hylotoma  biramosa  Klug,  which  has  been  placed 
in  different  genera  by  different  authors.  There  are  some  minor  dif- 
ferences, however,  and  the  standing  of  biramosa  is  so  uncertain  that 
mexicana  should  be  held  distinct  until  Klug's  type  can  be  studied. 

Female. — Length,  11  mm.  Labium  deeply  arcuately  emarginate;  clypeus  with  a 
deep  V-shaped  notch;  labium,  clypeus,  and  supraclypeal  area  with  rather  large  punc- 
tures; front  with  small  well-separated  punctures;  vertex  im punctate;  supraclypeal 
area  broadly  convex,  triangular;  carina  between  the  antennae  high  but  not  sharp; 
postocellar  area  parted,  with  a  median  furrow,  wider  than  the  cephalocaudad  length; 
postocellar  furrow  not  sharply  defined;  postocellar  line  subequal  with  the  ocellocular 
line;  thorax  shining;  third  cubital  cell  more  than  twice  as  long  on  the  radius  as  on 
cubitus.  Black;  angles  of  the  pronotum  broadly  pallid;  abdomen,  except  the  black 
second  and  third  dorsal  segments,  pallid  at  the  base  and  reddish  yellow  at  the  apex; 
legs,  except  the  anterior  tibiae  at  base  beneath,  black;  wings  beyond  the  basal  nervure 
distinctly  brown,  basad  hyaline;  venation  black;  head  with  pale  hair. 

Male. — Length,  9.5  mm.  The  male  differs  from  the  female  in  the  usual  sexual 
characters  and  the  arcuately  emarginate  clypeus.  Hypopygidium  very  large,  apex 
truncate. 

Type  locality. — San  Rafael,  Jicoltepec,  Mexico.    Three  females  and 
one  male  in  the  collection  of  Dr.  William  H.  Ashmead. 
Type.— Cat.  No.  13133,  U.  S.  National  Museum. 
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MARLATTIA  Ashmead. 
Marlattia  Ashmead,  Can.  Ent.,  vol.  30,  p.  287,  1898. 
Type. — Hemichroa  laricis  Marlatt. 

Clypeus  shallowly  emarginate;  malar  space  present;  pentagonal  area  present; 
antennae  slender,  filiform,  fourth  joint  longer  than  the  third;  thorax  normal  for  the 
group;  legs  normal  except  for  the  simple  tarsal  claws;  venation  normal  except  the 
intercostal  vein,  which  is  interstitial  with  the  basal,  and  the  third  cubital  cell,  which  is 
short  as  in  Pteronus. 

Easily  known  from  Hemichroa  by  the  simple  tarsal  claws. 

OFISTHONEUBA  Ashmead=ZASCHIZONYX  Ashmead. 

The  type  of  Opisthoneura  crevecoeuri  Ashmead  is  the  same  as  Hop- 
locampa  montana  Cresson,  which  is  the  type  of  Zaschizonyx  Ashmead. 

Zaachizonyx  Ashmead.  Can.  Ent.,  vol.  30,  p.  257,  1898. 

Opisthoneura  Ashmead,  Can.  Ent.,  vol.  30,  p.  287,  1898. 

PABAZABCA  Ashmead. 

Parazarca  Ashmead,  in  Dyar,  Journ.  N.  Y.  Ent.  Soc.,  p.  128,  1898;  Can. 

Ent.,  p.  252,  October,  1898.    (Type,  Parazarca  fumipennis  Ashmead.) 
Calozarca  Ashmead,  in  Dyar,  Journ.  N.  Y.  Ent.  Soc.,  p.  129, 1898;  Can.  Ent., 
p.  252,  October,  1898.    (Type,  Selandriafascipennis  Norton.) 
Eyes  large,  subparallel  or  slightly  converging  to  clypeus;  malar  space  very  narrow 
so  as  to  be  nearly  wanting;  clypeus  truncate,  rather  large  as  is  the  labium;  lateral 
ocelli  below  the  supraorbital  line,  the  posterior  orbits  therefore  rather  narrow;  antennae 
hairy,  pedicellum  much  longer  than  wide,  third  joint  the  longest,  apical  joints  short 
and  narrowing  apically;  mesosternum  with  a  distinct,  triangular-shaped  presternum; 
mesopleurae  without  a  suture  separating  off  a  prepectus,  metanotum  with  a  distinct 
"ecu  tell  urn;"  tarsal  claws  with  a  large  inner  tooth  appearing  cleft,  also  a  small  post- 
basal  tooth,  basitarsis  subequal  with  the  following  joints;  wings  of  the  normal  blenno- 
campid  type;  transverse  median  in  the  middle  of  first  discoidal  cell;  third  cubital 
cell  longer  on  the  radius  than  the  first  and  third  combined;  radial  cell  of  the  hind 
wings  appendicular ;  no  closed  discal  cell  in  the  hind  wings  and  the  anal  cell  distinctly 
petiolate. 

PARAZARCA  FUMIPENNIS  Ashmead. 

Parazarca  fumipennis  Ashmead,  through  Dyar,  Journ.  N.  Y.  Ent.  Soc.,  p.  128, 
1898. 

Female. — Length,  7  mm.  Lateral  angles  of  the  clypeus  rounded;  frontal  foveae 
broad,  shallow,  the  lateral  ones  somewhat  circular  in  outline;  the  middle  fovea  joining 
with  the  ocellar  basin  and  forming  a  broad,  shallow,  depressed  area;  antennal  furrows 
obsolete;  postocellar  furrow  faintly  indicated;  lateral  boundaries  of  the  postocellar 
area  sharply  defined;  postocellar  line  a  very  little  shorter  than  the  ocelloccipital  line; 
stigma  broadest  at  base,  tapering  gradually  to  the  apex;  second  recurrent  vein  quite 
free  from  the  second  transverse  cubitus;  sheath  very  robust,  straight  above,  the  apex 
truncate,  the  oblique  lower  part  emarginate;  saw  obliquely  ribbed,  the  teeth  small; 
sharp,  and  regular.  Shining  reddish  yellow;  flagellum,  spot  inclosing  ocelli,  apex  of 
saw,  and  four  posterior  legs  below  middle  of  tibia?  black;  anterior  tarsi  brownish, 
wings  brown,  venation  brownish  black. 

Male. — Length,  6  mm.  Almost  exactly  as  in  female.  Hypopygidium  one  and 
one-fourth  times  as  long  as  wide,  the  apex  gently  rounded. 
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Type  locality. — Frontero,  Tabasco,  Mexico.  A  male  and  female 
from  the  Ashmead  collection. 

Type.— Cat.  No.  13136,  U.  S.  National  Museum. 

COGEEBELLONIS  HacGillivray=EBIOCAltPrDEA  Ashmead. 

Comparison  of  a  specimen,  from  the  original  lot  collected  by  Prof. 
T.  D.  A.  Cockerell  and  sent  to  the  U.  S.  National  Museum,  of  Cock- 
ereUonis occidentals  MacGillivray  proves  that  this  species  is  the  same 
as  Eriocampidea  arizonensis  Ashmead.  CockereUonis  MacGillivray  is 
therefore  a  synonym  of  Eriocampidea  Ashmead. 

Eriocampidea  Ashmead,  Can.  Ent.,  vol.  30,  p.  256,  1898. 

CockereUonis  MacGillivray,  Can.  Ent.,  vol.  30,  p.  365, 1908. 

Inasmuch  as  MacGillivray  has  described  CockereUonis  occidentals 
(Can.  Ent.,  p.  365,  1908)  completely,  a  description  of  Eriocampidea 
arizonensis  is  not  given  here. 

HTPOTAXONTJS  Ashmead. 

Rohwer*  gave  this  genus  as  a  synonym  of  Ermilia  O.  Costa.  As 
his  remarks  on  the  type  of  Taxonus  Hartig6  are  incorrect,  this  is 
wrong,  and  for  the  present  Hypotaxorms  should  be  treated  as  a  good 
subgenus. 

o  Proc.  U.  S.  Nat.  Mus.,  vol.  38,  no.  1739,  p.  203, 1910. 
*  Proc.  U.  S.  Nat.  Mus.,  vol.  39,  no.  1777,  p.  Ill,  1910. 
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TECHNICAL  PAPERS  ON  MISCELLANEOUS  FOREST 

INSECTS. 


II.  A  REVISION  OF  THE  POWDER-POST  BEETLES  OF  THE  FAMILY 
LYCTID£  OF  THE  UNITED  STATES  AND  EUROPE. 

By  E.  J.  Kraus, 
Expert  Preparator,  Forest  Insect  Investigations. 

INTRODUCTORY  NOTE. 

[By  A.  D.  Hopkins.] 

This  contribution  by  Mr.  Kraus  is  based  on  a  study  (1)  of  the  material  in  the 
forest  insect  collection  and  general  collections  of  the  Bureau  of  Entomology  and  of  the 
United  States  National  Museum  and  (2)  of  the  types  of  species  described  by  Doctor 
Le  Conte  and  Colonel  Casey,  and  of  specimens  of  European  species  submitted  by  Mr. 
Edmund  Reitter,  of  Austria.  The  family  Lyctidse  is  represented  in  North  America 
by  certain  species  which  are  of  special  economic  importance  as  causing  the  injury  to 
seasoned  wood  products  known  as  "powder  post."  These  species  have  been  the  sub- 
ject of  extended  investigation  by  the  writer  and  his  associates  to  determine  their 
habits,  seasonal  history,  and  practical  methods  of  control.  There  has,  therefore,  been 
special  need  of  a  revision  of  the  group  to  bring  the  knowledge  of  systematic  facts  up  to 
date  and  to  furnish  a  reliable  basis  for  working  up  the  biological  data. 

INTRODUCTION. 

Much  has  been  written  regarding  the  members  of  the  family 
Lyctidse,  especially  with  respect  to  their  economic  importance. 
There  has,  however,  been  considerable  doubt  as  to  the  correct  iden- 
tity of  some  of  the  species,  perhaps  more  especially  on  account  of 
their  enormous  variability.  In  this  paper  the  author  has  attempted 
to  point  out  the  more  prominent  specific  characters  and  give  some- 
thing of  the  range  of  variation  within  the  species  as  he  has  recognized 
them.  For  the  determination  of  some  of  the  species  he  has  had  occa- 
sion to  examine  a  series  of  several  hundred  specimens. 

Through  the  courtesy  of  Col.  T.  L.  Casey,  the  author  has  been  per- 
mitted to  examine  the  types  of  his  species.  Mr.  Samuel  Henshaw,  of 
the  Museum  of  Comparative  Zoology  at  Cambridge,  Mass.,  has  kindly 
permitted  him  to  make  a  personal  examination  of  the  Le  Conte  types; 
Dr.  Henry  Skinner,  of  the  Academy  of  Natural  Sciences,  Philadel- 
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phia,  has  generously  afforded  him  a  like  privilege  with  the  Horn  col- 
lection, and  Mr.  Edmund  Reitter,  of  Paskau,  Austria,  has  sent  him 
representatives  of  some  of  the  European  species. 

In  this  connection  the  author  desires  to  express  his  appreciation  of 
the  facilities  offered  by  Mr.  E.  A.  Schwarz,  of  the  Bureau  of  Ento- 
mology, of  the  valuable  assistance  rendered  by  him  in  the  study  of  the 
material  in  the  U.  S.  National  Museum,  and  of  his  helpful  advice  in  the 
systematic  work,  and  by  Dr.  A.  D.  Hopkins  in  allowing  unlimited  use 
of  the  large  series  of  specimens  and  notes  of  the  forest  insect  collec- 
tion of  the  Bureau  of  Entomology. 

HISTORY. 

The  genus  Lyctus  and  allied  genera  constitute  a  group  which  has 
always  been  a  source  of  perplexity  to  systematists,  and  the  opinions 
as  to  their  relationship  have  been  almost  as  many  and  varied  as  the 
number  of  writers  who  have  ventured  them,  as  may  in  a  general  w;ay 
be  gained  from  the  following  summary: 

The  first  reference  to  an  insect  belonging  to  the  present  family 
Lyctidae  was  made  by  Geoffroy  (1762),  whose  description  reads  thus: 

Dermestes  oblongus  fuscus,  elytris  striatia.    Le  dermeste  levrier  k  stries. 

The  next  reference  is  by  Goeze  (1777),  who  described  the  same 
insect  as  Dermestes  linearis.  In  1783  Herbst  again  described  and 
figured  the  species  as  Dermestoides  unipunctatus.  Olivier,  first  in  1 790, 
and  again  in  1792,  describes  it  as  Ips  oblonga  and  gives  a  very  good 
figure  of  it.  Fabricius  (1792)  erected  the  genus  Lyctus  and  referred 
to  it  13  species,  only  one  of  which,  L.  canalicvlatus  Fabricius  (linearis 
Goeze),  belongs  to  the  genus  as  now  recognized.  L.  linearis  (Goeze) 
is  therefore  the  type  of  the  genus.  Herbst  (1793)  erected  the  genus 
Bitoma,  to  which  he  referred  his  Dermestoides  unipunctatus,  together 
with  three  other  species.  Latreille  (1803)  placed  Lyctus,  together 
with  Bostrichus  and  several  other  genera,  in  the  family  Xylophages, 
and  in  1807  under  the  Bostrichini.  In  1830  Stephens  described 
another  species,  brunneus,  and  erected  for  it  the  genus  Xylotrogus, 
and  referred  both  this  genus  and  Lyctus  to  the  Engidee,  to  which 
family  Melsheimer  (1844)  also  rel erred  several  new  species  of  Lyctus 
and  Xylotrogus  (Trogoxylon)  described  by  him.  Wollaston  (1854), 
after  comparison  and  dissection,  considered  Xylotrogus  as  synony- 
mous with  Lyctus  and  placed  it  in  the  Colydiadse.  Lacordaire  (1857) 
considered  Lyctus,  including  Xylotrogus  Stephens,  under  the  Cissides, 
but  remarked  that  the  forms  are  in  many  ways  aberrant  and  not  well 
placed  there,  especially  because  of  the  5-segmented  tarsi.  He  placed 
(Xylotrogus)  Trogoxylon  parallelopipedus  Melsheimer  in  Pycnomerus 
under  the  Colydiidae.  Melli6  (1848),  in  his  monograph  of  the  old 
genus  Cis,  does  not  mention  Lyctus.     Thomson  (1863),  in  his  sequence 
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of  families,  followed  the  Bostrichidae  with  the  Lyctidae,  of  which  he 
gives  the  following  synopsis: 

Caput  pone  oCulos  rotundos  valde  prominulos  in  coll  urn  globosum  constrictum; 
sulcis  antennariis  nullis;  clypeo  sutura  frontali  discrete;  men  to  magno  la  to.  Tro- 
chanteres  apice  fere  recta  truncato.  Antennae  sub  tuberculo  frontali  inserts,  clava 
2-3  articulata,  compressa,  prothoracis  basin  haud  attingentes.  Mesopleura  coxas 
intermedias  haud  attingentia.  Coxae  anticse  subglobosae,  parum  exsertse,  contiguse, 
posticae  marginem  elytrorum  attingentes,  transversa,  parum  distantes.  Episterna 
metathoracis  linearia,  libera.  Tibiae  calcari  antico  uncinato.  Tarsi  5-articulati, 
compressi,  articulo  l:o  obsoleto,  5:o  reliquis  simul  sum  tie  longiore. 

He  divided  the  family  into  two  tribes,  Dinoderina  and  Lyctina, 
the  latter  of  which  he  diagnosed  thus: 

Antennae  11-articulatae,  clava  biarticulata.  Labrum  transversum,  apice  emargi- 
nato,  libero.  Coxae  anteriores  rotundse  parum,  posticae,  latius  distantes.  Tibiae 
externe  haud  denticulatae.    Ace  tabu  la  antica  occlusa. 

Pascoe  (1863)  described  the  genus  Minihea  and  remarked-  that  in 
Erichson's  arrangement  this  genus,  owing  to  the  position  of  the 
cox®  and  the  large  basal  abdominal  segment,  would  be  placed  with 
Bothrideres  and  Sosylus  in  the  Colydiidae.  Redtenbacher  (1874) 
placed  Lyctus  in  the  Cryptophagides.  In  1877  Kiesenwetter,  in  his 
revision  of  the  Apobiadae,  divides  the  family  into  the  Bostrichini, 
Anobiini,  and  Ptinini,  and  again  divides  the  Bostrichini  into  five 
groups,  Psoini,  Sphindini,  Lyctini,  Bostrichini  veri,  and  Hendeca- 
tomini.  Lyctus,  in  which  he  included  Xylotrogus  Stephens,  was  the 
only  representative  of  the  Lyctini.  He  further  remarked  that  while 
this  group  is  related  to  the  Bostrichini  it  might  well  be  considered 
as  a  connection  between  the  Anobiadae  and  the  Colydii,  but  that  it 
was  widely  separated  from  Cis  by  its  mouthparts  and  the  antennal 
and  tarsal  structure,  and  that  eventually  a  separate  family  might 
well  be  erected  for  it.  He  probably  had  not  seen  Thomson's  work. 
The  following  year  (1878)  Reitter  published  an  article,  "Beitrag  zur 
Kenntniss  der  Lyctidae."  He  assigned  no  characters  to  the  family, 
but  referred  to  it  Lyctus  Fabricius,  Trogoxylon  Le  Conte,  Lyctoxyhn 
Reitter,  new  genus,  and  LyctopJiolis  Reitter,  new  genus  ( Minihea 
Pascoe),  and  described  several  new  species.  Le  Conte  and  Horn 
(1883)  divided  the  Ptinidae  into  four  subfamilies,  Ptininae,  Anobiinae, 
Bostrichinae,  and  Lyctinae.  To  the  Lyctinae  are  assigned  Lyctus 
Fabricius  and  Trogoxylon  Le  Conte.  In  1885  Reitter  again  gave  a 
synopsis  of  the  European  species  of  Lyctus  and  Trogoxylon  and 
assigns  them  as  before  to  the  family  Lyctidae.  Casey  (1890)  de- 
scribed several  new  species  of  Lyctus  under  the  Ptinidae,  but  in  the 
appendix  of  the  same  paper  referred  the  genus  to  his  more  broadly 
conceived  Cucujidae,  and  gave  a  discussion  on  its  apparent  relation- 
ship to  other  families  and  genera.  Lesne  (1896-1898),  in  his  revi- 
sion of  the    Bostrichidae,  divided   that    family  into  four  tribes — 
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Psoinae,  Polycaoninae,  Dinoderinae,  and  Bostrychinae,  but  made  no 
mention  of  Lyctus.  Kolbe  (1901)  has  retained  the  Lyctidae  as  a  family 
and  placed  it  in  his  Heterorrhabden  under  the  suborder  Heterophaga; 
and  Ganglbauer  (1903)  placed  the  family  between  the  Anobiidae  and 
Sphindidae  in  his  Diversicornia  under  the  suborder  Polyphaga. 
Reitter,  in  1906,  has  the  family  between  the  Bostrychidae  and  the 
Anobiidae. 

Without  doubt  the  family  Lyctidae  is  a  valid  one,  its  members 
possessing  characters  which  will  not  readily  admit  of  their  being 
placed  in  any  other  family.  The  family  Ptinidae  of  Le  Conte  and 
Horn  is  a  composite  one,  and  the  subfamilies  Ptininae,  Anobiinae, 
Bostrichinae,  and  Lyctinae  are  deserving  of  family  rank  and  in  fact 
have  already  been  so  treated  by  European  coleopterists.  While  it 
is  not  intended  to  treat  extensively  on  the  exact  position  of  the 
Lyctidae,  it  may  be  said  that  the  family  is  apparently  most  closely 
allied  to  the  Bostrychidae,  especially  by  the  pentamerous  tarsi  with 
the  first  segment  very  short,  the  method  and  point  of  insertion  of 
the  antennae,  and  the  only  too  well-known  destructive  habits  of  the 
larvae,  which  bore  into  the  solid  wood.  The  larva  possesses  three  pairs 
of  well-developed  prothoracic  legs,  and  in  form  and  structure  is 
scarcely  to  be  distinguished  from  the  bostrychid  larva,  but  is  totally 
different  from  any  scolytid  larva  to  which  it  has  been  likened,  the 
resemblance  being  scarcely  even  superficial.  The  mouthparts  of  the 
adult  Lyctus  are  very  similar  to  those  of  Dinoderus,  especially  in  the 
structure  of  the  labium,  maxillae,  and  the  broad  mentum.  The 
family  has  very  little  in  common  with  the  Cucujidae.  As  pointed 
out  above,  the  larva  is  of  a  wholly  different  character  in  form  and 
habits,  and  the  adults,  while  agreeing  in  one  character  or  another 
with  those  found  in  certain  other  genera  included  by  Colonel  Casey  in 
his  broadly  conceived  Cucujidae,  have  probably  derived  those  char- 
acters independently  of  any  real  connection  with  them.  The  family 
seems  best  placed  as  in  the  latest  (1906)  edition  of  the  Catalogus 
Coleopterorum  Europae,  i.  e.,  immediately  after  the  Bostrychidae  and 
preceding  the  Ptinidae. 

THE  PRINCIPAL  CHARACTERS  OF  THE  FAMILY  LYCTEDfi. 

MeiUum  large,  transverse,  corneous;  glossa  coriaceous,  ciliated; 
palpi  with  3  flexible  segments. 

Maxillae  not  exposed  at  base;  galea  subchitinous,  densely  ciliate  at 
apex,  more  strongly  chitinized  at  base;  lacinia  subchitinous,  fringed 
with  long  ciliae;  palpi  moderately  short,  with  four  rather  stout 
segments. 

Antennae,  at  the  sides  of  the  head  beneath  the  produced  frontal 
angles  and  before  the  eyes,  eleven-segmented,  clavate,  the  club 
two-segmented  and  without  porous  sensitive  areas. 
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Head  prominent,  constricted  behind  the  eyes;  oral  organs  small; 
epistoma  distinct,  labrum  distinct. 

Prothorax  with  the  epistema  and  epimera  fused;  lateral  margin 
distinct  or  obsolete;  coxal  cavities  rounded,  closed  behind. 

Mesosternum  small,  surrounding  the  coxae  anteriorly  and  at  the 
sides;  mesepisternum  and  mesepimeron  not  attaining  the  coxa. 

MetaMernum  long. 

Elytra  entire,  completely  covering  the  abdomen,  epipleur®  narrow. 

Abdomen  with  five  visible  ventral  segments,  the  first  °  always  longer 
than  the  second. 

Anterior  coxse  subcontiguous  or  widely  separated,  subglobose, 
moderately  prominent;  middle  coxse  similar  to  anterior;  posterior 
coxsb  widely  separated,  transverse,  subprominent  internally,  exter- 
nally grooved  for  the  reception  of  the  thighs. 

Legs  not  contractile,  slender;  tibiae  slender;  tarsi  five-segmented, 
the  first  segment  very  short. 

SYNOPSIS  OF  GENERA. 

At  present  but  three  distinct  genera  belonging  to  this  family  are 
recognized.     They  may  be  separated  as  follows: 

Antennal  club  with  both  segments  subequal,  neither  decidedly  elongated;  pronotum 
varying  in  shape  from  subquadrate  with  all  angles  acute  to  cordate  with  the  angles 
rounded;  elytra  punctate,  the  punctures  confused  or  distinctly  seriate;  pubes- 
cence confused  or  seriate;  anterior  tibiae  slender,  acutely  produced  externally; 
tarsi  slender Lyctus  Fabricius. 

Antennal  club  with  both  segments  very  strongly  elongated,  the  segments  much 
longer  than  broad,  the  terminal  one  very  much  narrower  than  the  preceding; 
sides  of  head  with  three  hooklike  teeth;  the  prothorax  as  in  Lyctus  (Trogoxylon),  the 
margins,  however,  clothed  with  bristles;  elytra  punctured  in  not  very  regular  rows, 
the  pubescence,  however,  scarcely  in  rows;  anterior  tibiae  on  either  side  strongly 
widened  into  a  tooth  externally,  with  a  large  tooth,  straight  at  the  base  and  hook- 
like at  the  apex;  tarsi  rather  slender;  claw-segment  simple Lyctoxylon  Reitter. 

Antennal  club  with  terminal  segment  elongate,  sides  of  head  with  three  weak  teeth  at 
either  side;  margins  of  pronotum  denticulated  and,  like  the  margins  of  the  body, 
with  bristles;  elytra  striately  punctured,  with  rows  of  erect  bristles.  Tibiae  at  the 
outer  angle  unequal,  curved,  the  anterior  widened  into  a  tooth  at  the  apex,  with 
a  somewhat  large  curved  spine;  tarsal  segments  short,  claw  segment  strongly 
clavately  thickened,  claws  simple,  rather  small;  form  of  body  and  prothorax  as  in 
Lyctus Minthea  Pascoe. 

BEVISIONAL  NOTES. 

In  the  foregoing  generic  synopsis  Trogoxylon  Le  Conte  has  been 
placed  with  Lyctus,  as  has  been  done  by  Colonel  Casey  (1891). 
Le  Conte,  in  separating  the  genera,  did  so  on  the  ground  that  Trogoxy- 
lon did  not  have  the  anterior  tibiae  prolonged  at  the  outer  apical 

o  The  first  visible  ventral  segment  in  the  Lyctidae  is  the  third  abdominal  sternite. 
(See  Hopkins,  Tech.  Ser.  17,  Pt.  I,  Bur.  Ent.,  U.  S.  Dept.  Agr.,  p.  55,  fig.  38,  1909.) 
76686°— 11 2 
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angle.  As  stated  by  Reitter,  later  by  Casey,  and  as  is  easily  seen,  they 
are  produced  and  in  some  species  as  strongly  as  in  any  true  Lydus. 
Reitter  in  his  synopsis  states  that  in  Trogoxylon  the  sides  of  the  head 
are  provided  with  three  hooklike  teeth,  that  the  pronotum  has  all  its 
angles  sharp,  and  that  the  elytra  are  without  rows  of  punctures  or 
hairs,  but  that  these  are  irregularly  disposed.  As  a  matter  of  fact, 
Lydus  (Trogoxylon)  impressus  Comolli  does  have  the  three  elevations 
mentioned,  but  in  all  the  species  so  far  recognized  in  the  United  States 
not  only  the  tooth  over  the  eye  is  obsolete,  but  the  posterior  angles 
and  margin  of  the  epistoma  are  closely  joined  to  the  angles  of  the 
front,  so  that  the  epistoma  is  but  slightly  depressed  below  the  level 
of  the  front,  and  the  two  elevations  seen  in  many  species  of  Lydus 
are  not  traceable — a  character  also  observable  in  L.  (Xylotrogus) 
politus  n.  sp/  The  shape  of  the  pronotum  is  of  little  value;  inL. 
brunneus  Stephens  all  the  angles  are  acute.  The  elytral  punctures  in 
L.  (Trogoxylon)  californicus  Casey  are  decidedly  striate  and  there  is 
a  tendency  to  the  same  thing  in  L.  curtulus  Casey. 

The  first  visible  ventral  segment  in  most  species  which  would  fall 
in  Trogoxylon  is  as  long  as  the  second  and  third  combined,  but  in 
others  it  is  not  longer  than  the  second  and  one-half  of  the  third. 

Xylotrogus  has  long  since  been  shown  by  Wollaston  (1854)  and 
other  writers  to  be  synonymous  with  Lydus,  and  Trogoxylon  must 
also  be  so  considered,  though  it  might  well  be  regarded  as  repre- 
senting a  well-marked  subgenus. 

The  species  of  the  family  Lyctidro  are  very  variable,  especially  in 
size.  Well-developed  individuals  are  frequently  four  or  five  times 
larger  than  others,  the  difference  in  size  perhaps  depending  largely 
on  food  supply;  for  the  offspring  of  those  individuals  which  have 
bred  in  the  same  piece  of  wood  for  four,  five,  or  six  generations  are 
very  much  smaller  and  quite  different  in  some  of  the  structural 
details  from  the  first  individuals  reared.  Accompanying  the  decrease 
in  size  are  found  such  changes  as  in  the  shape  and  punctation  of  the 
pronotum  and  the  punctation  and  pubescence  of  the  elytra.  As  a 
result,  one  must  allow  for  much  variation  within  the  limits  of  the 
species,  and  characters  which  might  be  of  specific  importance  in 
groups  more  constant  in  character  can  only  be  held  to  be  individual* 

SYNOPSIS  OF  SPECIES  OF  THE  GENUS  LYCTUS. 

Elytral  pubescence  confused  over  the  entire  surface  or  sometimes  in  single  rows, 
never  in  double  series  separated  by  wide  intervals;  apical  angles  of  the  prothorax 
usually  decidedly  prominent— if  not,  at  least  subprominent  and  the  sides  of 
pronotum  decidedly  convergent  posteriorly Division  I,  pages  117-119. 

Elytral  pubescence  always  arranged  in  distinct  series,  the  series  at  the  sides  at  least 
separated  by  a  double  row  of  fine,  deep  punctures  or  a  single  row  of  large,  shallow, 
circular  punctures Division  II,  pages  119-120. 
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DIVISION   I. 

Elytral  punctures  confused,  or  somewhat  striate,  but  if  so,  the  series  never  impressed. 

Subdivision  A,  pages  117-118. 
Elytral  punctures  distinctly  seriate,  the  series  distinctly  impressed. 

Subdivision  B,  pages  118-119. 

Subdivision  A.    (Trogoxylon  Le  Conte.) 

Head  with  a  distinct  tubercle  over  the  eye;  pronotum  quadrate,  with  the  sides  not 
convergent  posteriorly Section  al,  page  117. 

Head  without  tubercle  over  the  eye;  pronotum  with  the  sides  more  or  less  convergent 
posteriorly Section  a2,  page  117. 

Section  al. 

Length  3  to  4.5  mm.;  ferruginous.  Pronotum  opaque,  very  densely,  evenly  punc- 
tured; anterior  margin  slightly  trisinuate;  sides  sinuate,  scarcely  convergent 
posteriorly;  anterior  and  posterior  angles  very  prominent,  right,  not  at  all 
rounded;  median  impression  narrow,  deep  near  the  center  of  the  disk,  broadly 
expanded  toward  anterior  and  posterior  margins.  Elytra  subparallel,  just  visibly 
wider  at  base  than  prothorax,  extremely  finely,  densely,  confusedly  punctured; 
pubescence  fine,  decumbent,  confused.  Head  with  front  subconvex,  densely, 
evenly  punctured;  frontal  angles  very  prominent,  narrowly  rounded;  side  mar- 
gins of  epistoma  forming  an  acute,  slightly  reflexed  tooth;  antennae  slender,  club 
feeble,  ovate.    Abdomen  slightly  shiny  below,  excessively  minutely  punctured. 

impressus  Comolli,  page  121. 
Section  aft. 

Pronotum  broader  than  long,  the  vestiture  very  short,  coarse,  and  bristling;  pro- 
sternum  distinctly  punctured  throughout Subsection  bl,  page  117. 

Prothorax  as  long  or  longer  than  wide  anteriorly,  the  pubescence  rather  long,  fine,  and 
decumbent  or  subdecumbent;  prosternum  not  punctured  or  but  very  feebly  so 
near  its  side  margins Subsection  b2,  page  117. 

Subsection  bl. 

Length  3  mm.;  body  nigro-piceous,  short,  broad,  stout,  subconvex,  densely  clothed 
with  short,  stiff  bristles.  Prothorax  -feebly  shiny;  side  margins  strongly  con- 
vergent posteriorly;  anterior  margin  broadly  rounded;  punctures  large,  deep, 
more  dense  posteriorly;  median  impression  shallow,  broad;  pro-episternal  area 
coarsely,  distinctly  punctured.  Elytra  broad,  shiny,  subparallel,  densely, 
coarsely  punctured,  the  punctures  feebly  seriate.  Head  with  front  subconvex, 
densely,  evenly  punctured;  epistoma  slightly  depressed,  side  margins  scarcely 
reflexed,  with  a  dense  fringe  of  coarse  bristles,  which  also  occur  on  the  angles  of 
the  front;  antennae  stout.    Abdomen  subopaque  below. 

punctatu8  Le  Conte,  page  121. 
Subsection  b2. 

Elytral  punctures  in  distinct  series;  epistoma  with  side  margins  strongly  reflexed. 

Series  cl,  page  117. 

Elytral  punctures  confused,  without  distinct  serial  arrangement;  epistoma  not  reflexed 

at  sides Series  c2,  page  118. 

Series  cl. 

Length  2.2  to  2.5  mm.;  very  slender,  parallel,  compressed,  castaneous  throughout, 
strongly  shining.  Prothorax  with  side  margins  rather  strongly  convergent  pos- 
teriorly; anterior  margin   strongly  arcuate;   anterior  angles  strongly  rounded, 
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posterior  obtusely  rounded;  median  impression  very  broad  and  shallow;  punc- 
tures coarse,  rather  dense,  sparser  and  finer  anteriorly.  Elytra  elongate,  the 
punctures  small  and  arranged  in  distinct  series,  becoming  confused  toward  suture 
and  base,  the  pubescence  sparse  and  recumbent.  Head  with  front  scarcely  con- 
vex*, densely,  finely  punctured;  epistoma  depressed,  side  margins  strongly 
reflexed;  antenna  slender.  Abdomen  shiny  below,  densely,  exceedingly  finely 
punctured caltfornicus  Casey,  page  121. 

Series  dt. 

Length  2  to  4  mm. ;  elongate,  rather  slender,  ferruginous  to  nigro-piceous.  Prothorax 
with  side  margins  strongly  convergent  posteriorly;  anterior  margin  strongly 
trisinuate;  anterior  angles  acutely  rounded;  posterior  right,  not  at  all  rounded; 
median  impression  very  shallow,  broad,  deeper  posteriorly;  punctures  fine  and 
dense.  Elytra  subparallel,  slightly  narrowed  posteriorly;  punctures  very  fine, 
dense,  confused;  pubescence  yellowish,  fine,  and  dense.  Head  with  front 
subconvex,  finely,  densely  punctured,  the  pubescence  very  short,  reflexed  at 
the  sides;  antennae  slender,  the  club  large  and  prominent.  Abdomen  subopaque 
below,  densely,  coarsely  punctured parallelopipedus  Melsheimer,  page  121. 

Length  2.7  to  3.3  mm. ;  stout,  comparatively  broad,  castaneous  to  nigro-piceous.  Pro- 
thorax  with  the  sides  slightly  convergent  posteriorly;  anterior  margin  broadly 
rounded  or  faintly  trisinuate;  anterior  angles  acutely  rounded;  posterior  obtuse 
and  blunt;  median  impression  broad,  rather  deep,  more  so  posteriorly;  punctures 
coarse  and  dense,  less  so  anteriorly.  Elytra  stout,  slightly  narrowed  toward 
the  base;  punctures  coarse,  dense,  faintly,  subseriately  arranged  toward  sides; 
pubescence  rather  coarse,  sparse,  decumbent,  and  arranged  in  faint  series.  Head 
with  front  convex,  densely,  subrugosely  punctured,  the  pubescence  short  and 
fine;  epistoma  nearly  flat,  coarsely  punctured,  side  margins  very  faintly  reflexed; 
antennae  stout,  the  club  robust,  small,  oval.  Abdomen  polished  below,  extremely 
finely  and  sparsely  punctured curtulus  Casey,  page  122. 

Subdivision  B.  (Xylotrogus  Stephens.) 

Length  2.5  to  3.5  mm.;  castaneous  throughout.  Pronotum  shiny,  strongly  punctured 
posteriorly,  the  punctures  becoming  very  small  or  obsolete  anteriorly;  side 
margins  strongly  sinuate;  anterior  angles  very  broadly  rounded.  Elytra  with 
the  sides  nearly  parallel;  strial  punctures  fine,  close-set,  confused  near  suture; 
interspaces  flat;  pubescence  fine,  decumbent,  sparse.  Head  with  front  densely, 
evenly  punctured,  feebly  shiny,  scarcely  impressed  before  the  eyes;  epistoma 
convex,  finely  punctured,  not  at  all  elevated  at  lateral  margins. 

polity*  n.  sp.,  page  122. 

Length  3  to  5  mm.;  rufo-fuscous  throughout.  Pronotum  subopaque;  side  margins 
nearly  straight,  densely,  finely  serrulate  and  strongly  convergent  posteriorly; 
anterior  angles  acute,  slightly  prominent,  blunt,  but  scarcely  rounded;  punctures 
more  dense  posteriorly,  finer,  not  becoming  obsolete  anteriorly.  Elytra  with 
the  sides  nearly  parallel;  strial  punctures  fine,  impressed;  interspaces,  especially 
toward  sides,  subconvex;  pubescence  fine,  decumbent.  Head  with  front  densely, 
rather  coarsely  punctured,  convex,  strongly  impressed  at  the  sides  before  the  eyes; 
epistoma  subconvex,  its  anterior  angles  distinctly  elevated. 

brunneus  Stephens,  page  123. 

Length  4.5  to  5  mm. ;  rufo-testaceous,  head  and  prothorax  piceous.  Pronotum  opaque, 
punctato-scabrous;  anterior  margin  very  broadly  curved;  side  margins  feebly 
sinuate,  rather  strongly  convergent  posteriorly;  anterior  angles  subprominent, 
obtuse,  very  broadly  rounded,  posterior  obtuse,  not  rounded;  median  impres- 
sion merely  a  narrow,  feebly  impressed  furrow  extending  from  near  anterior 
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margin  to  posterior  margin.  Elytra  shiny,  subparallel,  a  little  broader  than 
pro  thorax;  punctures  large,  distinct,  deep,  circular,  strongly  seriate,  the  series 
impressed;  interspaces  slightly  convex;  pubescence  fine,  sparse,  seriate.  Head 
with  front  convex,  opaque,  densely,  rugosely  punctate;  epistoma  strongly  de- 
pressed, not  at  all  elevated  at  the  sides;  antennae  stout,  the  club  large,  elongate 
oval pubescens  Panzer,  page  123. 

DIVISION  II. 

Elytral  striae  composed  of  a  double  or  sometimes  a  single  row  of  fine,  elongate,  deeply 

impressed  punctures Subdivision  C,  pages  119-120. 

Elytral  striae  each  composed  of  a  single  row  of  large,  shallow,  circular  punctures. 

Subdivision  D,  page  120. 
Subdivision  C. 

Prothorax  anteriorly  distinctly  narrower  than  the  elytra  at  base. 

Section  a3,  pages  119-120. 
Prothorax  fully  as  wide  anteriorly  as  the  elytra  at  their  base Section  a4,  page  120. 

Section  aS. 

Pronotum  distinctly  longer  than  wide,  its  anterior  angles  not  at  all  prominent,  very 
broadly  rounded;  median  impression  merely  a  narrow,  faintly  impressed  groove 
from  anterior  to  posterior  margins;  elytral  interspaces  frequently  subconvex, 
especially  toward  sides Subsection  bl,  page  119. 

Pronotum  quadrate  or  subquadrate;  anterior  angles  distinct,  subprominent  but  not 
acute;  median  impression  large,  broadly  oval,  deep;  elytral  interspaces  not  at 
all  or  but  feebly  convex Subsection  b2,  pages  119-120. 

Subsection  bl. 

Length  2.1  to  4  mm.;  castaneous.  Pronotum  opaque,  punctato-scabrous;  anterior 
margin  broadly  rounded;  side  margins  straight  or  slightly  sinuate  and  convergent 
posteriorly;  anterior  angles  subobsolete;  posterior  sharp,  everted.  Elytra  slightly 
narrowed  toward  base;  interspaces  toward  the  sides  feebly  to  rather  strongly 
elevated;  punctures  coarse;  elongate,  and  in  double  series  between  the  inter- 
spaces; pubescence  fine,  short,  dense,  decumbent.  Head  with  front  strongly 
convex,  densely  punctured  and  granulose;  epistoma  narrow,  depressed,  side 
margins  strongly  divergent  posteriorly,  anterior  deeply  emarginate,  its  anterior 
angles  not  elevated;  antennae  slender,  the  club  stout,  narrowly  oval.  Abdomen 
subopaque  below,  densely,  finely,  granulately  punctured. 

opaculus  Le  Conte,  pages  123-124. 
Subsection  b2. 

Length  3  to  5  mm.;  ferruginous,  head  and  prothorax  slightly  darker.  Pronotum 
opaque,  punctate,  scabrous;  anterior  margin  broadly  rounded;  qide  margins 
nearly  straight,  finely  denticulate,  acute,  parallel  or  very  faintly  convergent 
posteriorly;  anterior  angles  subprominent,  obtuse,  blunt;  posterior  angles  right, 
prominent,  not  rounded;  median  impression  broadly  oval,  deep.  Elytra  sub- 
parallel,  scarcely  narrower  anteriorly,  convex  but  not  more  noticeably  so  at 
their  middle;  strial  punctures  very  fine,  elongate,  arranged  in  single  or  sometimes 
in  double  series,  especially  toward  sides;  pubescence  seriate,  fine,  sparse,  decum- 
bent. Head  with  front  strongly  convex,  opaque,  densely  punctato-granulate, 
sides  slightly  elevated  over  the  eye;  epistoma  strongly  depressed,  narrow,  its 
anterior  angles  not  elevated;  antennae  stout,  the  club  strong,  oval.  Abdomen 
subopaque  below,  densely,  finely  punctured... suluralis  Faldermann,  page  124. 
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Length,  3.5  to  4.5  mm.;  ferruginous.  Pronotum  shiny,  rather  densely,  but  not  at 
all  scabrous  or  rugosely  punctured,  the  punctures  smaller  and  less  dense  ante- 
riorly; median  impression  broadly  oval,  deep,  not  approaching  anterior  margin; 
anterior  margin  broadly  rounded,  sides  parallel,  straight  or  faintly  sinuate; 
anterior  angles  obtusely  rounded;  posterior  angles  right,  prominent,  not  at  all 
or  very  feebly  rounded.  Elytra  broad,  distinctly  narrowed  toward  base,  more 
strongly  convex  at  about  their  middle;  interspaces  not  at  all  elevated;  punctures 
very  fine,  elongate,  seriate  as  iri  opacuhis;  pubescence  of  medium  length,  fine, 
decumbent,  strongly  seriate  in  arrangement.  Head  with  front  strongly  convex, 
smooth,  shiny,  evenly  but  not  densely  punctured;  epistoma  depressed,  its 
anterior  margin  broadly  emarginate,  the  anterior  angles  elevated  and  with  coarse 
pubescence;  antennae  very  slender,  the  club  weak,  narrowly  oval.  Abdomen 
feebly  shiny  below,  exceedingly  finely,  densely  punctured. 

caincollis  Le  Conte,  page  124. 
Section  a4. 

Length,  2.5  to  5.5  mm.;  black.  Pronotum  shiny,  rather  densely  but  not  at  all 
rugosely  punctured,  median  impression  broad,  shallow,  narrow  from  posterior 
margin  to  middle,  where  it  becomes  broadly,  gradually  expanded  to  the  anterior 
margin,  rarely  deep,  suboval  and  scarcely  expanded  anteriorly;  anterior  margin 
broadly  rounded;  side  margins  strongly  arcuate  and  convergent  posteriorly 
or  yearly  straight  and  subparallel;  anterior  angles  broadly  rounded,  not  at  all 
prominent,  posterior  obtuse  and  feebly  rounded  or  subrectangular  and  sharp. 
Elytra  elongate,  convergent  toward  base,  the  interspaces  flat  or  just  visibly  con- 
vex; punctures  very  fine,  seriate  as  in  opaculu*;  pubescence  fine,  sparse,  decum- 
bent, distinctly  seriate.  Head  with  front  strongly  convex,  densely,  subrugosely 
punctured;  epistoma  depressed,  anterior  margin  broadly  emarginate,  anterior 
angles  not  elevated;  antennae  stout,  club  prominent;  abdomen  shiny  below, 

densely,  finely  punctured planicollis  Le  Conte,  pages  124-125. 

Length,  2.4  to  4.7  mm.;  black.  Pronotum  opaque,  punctato-scabrous;  median 
impression  reduced  to  a  shallow,  narrow  line  from  anterior  to  posterior  margin; 
anterior  margin  very  strongly,  broadly  arcuate;  side  margins  strongly  curved 
and  convergent  posteriorly;  anterior  angles  very  broadly,  obtusely  rounded; 
posterior  angles  obtuse,  not  rounded.  Elytra  narrowed  toward  base;  interspaces 
noticeably  convex;  punctures  coarse,  narrow,  elongate,  deep,  seriate;  pubescence 
fine,  sparse,  seriate.  Head  with  front  strongly  convex,  scabrous;  epistoma  small, 
depressed;  anterior  margin  broadly  emarginate;  antennae  slender,  club  strong, 
compact,  oval.    Abdomen  subopaque  below,  very  densely,  finely  punctured. 

parvulus  Casey,  page  125. 
Subdivision  D. 

Length  2.5  to  5  mm.;  ferruginous.  Pronotum  opaque;  surface  very  finely  granulate 
and  pubescent;  median  impression  oval,  deep,  extending  from  anterior  fourth 
to  posterior  fourth  and  thence  very  narrowly  to  posterior  margin;  anterior  margin 
strongly  arcuate,  sides  straight  or  feebly  sinuate,  not  at  all  or  but  scarcely  nar- 
rowed behind;  anterior  angles  obtuse,  broadly  rounded;  posterior  angles  right, 
not  at  all  rounded.  Elytra  just  visibly  narrowed  toward  base;  interspaces  flat; 
punctures  shallow,  circular,  arranged  in  single  series  except  at  costal  border,  where 
they  are  in  double  series;  pubescence  sparse,  fine,  decidedly  seriate  in  arrange- 
ment. Head  with  front  strongly  convex,  side  margins  distinctly  elevated  over 
the  eye,  densely,  finely  granulato-punctate;  epistoma  narrow,  its  anterior  margin 
broadly,  deeply  emarginate;  anterior  angles  not  elevated;  antennae  slender, 
noticeably  pubescent,  club  large  and  prominent.  Abdomen  feebly  shiny  below, 
densely,  finely  punctate linearis  Goeze,  pages  125-126. 
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SYSTEMATIC  NOTES. 

Genus  LYCTTTS  Fabriciua. 

Lyctus  Fabriciufl,  1792,  p.  502. 
Xylotrogus  Stephens,  1830,  pp.  116-117. 
Trogoxylon  Le  Conte,  1861,  p.  209. 

Lyctus  impressus  Comolli. 

Lyctus  impressus  Comolli,  1837,  pp.  40-85;  Seidlitz,  1875,  p.  160;  Erichson,  1877, 

p.  17. 
Trogoxylon  impressus  (Comolli)  Reitter,  1885,  p.  100. 

This  species  is  the  largest  of  the  Trogoxylon  group  which  the 
author  has  seen.  It  is  very  distinct  in  the  quadrate  prothorax  and  in 
the  possession  of  the  three  elevations  at  the  sides  of  the  head,  one  over 
the  eye,  another  just  before  it  at  the  frontal  angle,  and  another  at 
the  lateral  angle  of  the  epistoma. 

Material  examined. — A  series  of  5  specimens,  very  constant  in 
character,  except  in  size.  The  species  occurs  in  southern  Europe, 
but  has  not  as  yet  been  recorded  from  the  United  States. 

Lyctus  punctatim  (Le  Conte).  * 

Trogoxylon  punclatum  Le  Conte,  1866,  p.  104. 
Lyctus  punctalus  (Le  Conte)  Casey,  1891,  pp.  13, 16. 

This  species  is  easily  known  by  its  short,  broad  form,  coarse  punc- 
tation  of  the  pronotum  and  elytra,  and  the  stiff,  short,  almost  squa- 
mose  pubescence. 

Material  examined. — A  single  specimen  from  Santa  Rosa,  Lower 
California,  and  Le  Conte's  type,  which  is  from  Cape  San  Lucas,  Lower 
California. 

Lyctus  calif ornicus  Casey. 

Lyctus  californicus  Casey,  1891,  p.  14. 

This  species  is  readily  recognized  by  its  elongate,  highly  polished 
body,  and  by  the  finely  but  definitely  striated  punctures  of  the  elytra, 
the  pubescence  of  which  is  fine  and  sparse.  It  is  easily  distinguished 
from  L.  curtulus,  to  which  it  is  probably  most  closely  allied,  by  its 
more  slender,  parallel,  elongate  form,  finer  elytral  punctures,  and 
other  minor  details.  There  is  some  variation  in  size  and  density  of 
color,  but  other  characters  are  quite  constant. 

Material  examined. — A  series  of  5  specimens  from  Santa  Rosa, 
Lower  California.  Colonel  Casey's  specimens  are  from  Fort  Yuma, 
Cal. 

Lyctus  parallelopipedus  (Melsheimer). 

Xylotrogus  parallelopipedus  Melsheimer,  1844,  p.  112. 

Trogoxylon  parallelopipedum  (Melsheimer)  Le  Conte,  1861,  p.  209;  Le  Conte  and 

Horn,  1883,  p.  229. 
Lyctus  parallelopipedus  (Melsheimer)  Casey,  1891,  p.  13. 
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Most  readily  recognized  by  the  very  finely,  densely,  confusedly 
punctured  elytra,  with  the  pubescence  long,  dense,  fine,  and  decum- 
bent, and  the  margin  of  the  prothorax  strongly  trisinuate. 

There  is  great  variation  in  size,  as  usual.  The  side  margins  of  the 
prothorax  are  generally  straight,  sometimes  slightly  curved  inward, 
and  the  prothoracic  punctures  are  generally  fine. 

Material  examined. — A  series  of  more  than  100  specimens.  Dis- 
tributed throughout  the  eastern  and  southeastern  United  States. 

Lyctus  curtuhifl  Casey. 
Lyctus  curtulus  Casey,  1891,  p.  15. 

One  of  the  smaller  species,  easily  separated  from  paraUdopipedus 
Melsheimer  by  its  coarse  elytral  punctation,  average  smaller  size, 
and  prothoracic  structure,  and  from  califomicus  Casey  by  its  much 
shorter,  robust  form,  denser  elytral  pubescence,  coarser  and  less 
sinuate  arrangement  of  elytral  punctures,  and  in  being  much  less 
shiny. 

There  is  considerable  variation,  more  especially  in  size  and  colora- 
tion, and  likewise  in  the  density  and  size  of  the  prothoracic  and 
elytral  punctures,  in  the  convergence  of  the  sides  of  pronotum,  in 
the  sinuation  of  its  anterior  margin  (the  latter  sometimes  becoming 
feebly  trisinuate),  and  in  the  degree  of  depression  of  the  epistoma. 
A  single  specimen  from  Bonner,  Mont.,  differs  quite  noticeably  in 
several  respects  from  the  more  typical  examples  of  curtulus,  and  may 
represent  an  undescribed  species.  However,  it  is  placed  here  until 
more  specimens  show  it  to  be  distinct. 

Material  examined. — A  series  of  more  than  300  specimens.  Dis- 
tributed throughout  the  southwestern  United  States. 

Lyctus  politus  n.  sp. 

Type.— Cat.  No.  7432,  United  States  National  Museum;  U.  S. 
Department  of  Agriculture,  No.  7414;  one  of  21  specimens  collected 
and  reared  by  Dr.  F.  H.  Chittenden  from  licorice  at  Washington, 
D.  C. 

This  species  is  readily  separated  from  brunneus  Stephens  by  its 
much  shorter,  broader  form,  more  shiny,  finely  and  less  densely  punc- 
tured prothorax,  and  by  the  structure  of  the  front  as  outlined  in 
the  synopsis  (p.  118). 

There  is  considerable  variation  in  size,  and  to  a  less  extent  in  the 
convergence  of  the  sides  of  the  prothorax  posteriorly,  and  in  the 
pronotal  punctation. 

It  is  possible  that  this  species  has  been  already  described,  but  the 
author  has  been  unable  to  place  it  in  any  of  the  species  of  which  he  has 
had  specimens  or  descriptions  and  has,  in  consequence,  described 
it  as  being  new. 
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Lyctus  brunneus  (Stephens). 

Lyctus  parasiticus  Stephens,  1829,  p.  94. 

Xylotrogus  brunneus  Stephens,  1830,  p.  116,  pi.  18,  fig.  4;  Seidlitz,  1875,  p.  160. 

Lyctus  glycyrrhizse  Chevrolat,  1829-1838,  pp.  191-192,  pi.  41,  fig.  3. 

Lyctus  rugulosus  Montrouzier,  1861,  p.  266. 

Lyctus  brunneus  (Stephens)  \frollaston,  1854,  p.  152;  EricMBon,  1877,  p.  17;  Reitter, 

1885,  p.  100;  Reitter,  1906,  p.  423. 
Lyctus  carolinse  Casey,  1891,  pp.  13-14. 

This  species,  while  allied  to  L.  politus  n.  sp.,  is  readily  distinguished 
by  its  larger  size  and  coarser  structure  throughout  and  more  acute 
anterior  angles  of  pro  thorax;  the  epistoma  also  is  more  depressed,  its 
posterior  angles  as  in  planicottis  Le  Conte.  The  series  of  specimens 
is  very  constant,  except  that  there  is  the  usual  variation  in  size 
and  color.  A  single  specimen  from  Philadelphia,  Pa.,  is  more  slen- 
der, the  pro  thorax  narrower  and  more  constricted  behind,  with  the 
sides  straight,  and  the  anterior  margin  more  strongly  arcuate.  It  is 
probably  best  placed  here  for  the  present.  A  series  of  3  specimens 
from  Mr.  Reitter  shows  considerable  variations,  more  especially  in  the 
shape  of  the  prothorax,  and  one  individual  has  the  pronotum  much 
more  coarsely  punctured. 

Material  examined. — A  series  of  14  specimens.  The  species  is 
widely  distributed  throughout  the  world. 

Lyctus  pubescens  Panzer. 

Lyctus  pubescens  Panzer,  1793,  fasc.  4,  fig.  17;  Erichson,  1877,  p.  16;  Reitter,  1878, 

p.  196;  Reitter,  1885,  p.  99. 
Lyctus  bicolor  Comolli,  1837,  p.  41;  Seidlitz,  1875,  p.  160. 

Lyctus  caucasicus  Tournier,  1874,  p.  412;  Reitter,  1878,  p.  196;  Reitter,  1885,  p.  99. 
Lyctus  pubescens  v.  caucasicus  (Tournier)  Reitter,  1906,  p.  423. 

The  species  is  very  distinct.  It  is  perhaps  more  closely  allied  to 
brunneus  Stephens  than  any  other,  both  in  elytral  and  prothoracic 
structure,  though  very  distinct  from  it.  It  is  remarkable  in  having 
the  prothorax  very  much  darker  than  the  elytra,  a  character  seldom 
met  with  in  this  family. 

Material  examined. — Two  specimens  from  Mr.  Reitter  are  labeled 
"Silesia,  on  Willow.,,  One  of  them  has  the  prothorax  strongly  nar- 
rowed posteriorly,  the  other  much  less,  although  distinctly  so.  The 
species  occurs  in  Europe,  but  up  to  the  present  time  it  has  not  been 
recorded  from  the  United  States. 

Lyctus  opaculus  Le  Conte. 
Lyctus  opaculus  Le  Conte,  1866,  p.  103;  Casey,  1890,  p.  324;  Casey,  1891,  p.  13. 

This  species  is  remarkably  distinct  and  easily  separated  by  the 
narrow,  convex  prothorax,  the  anterior  angles  being  very  broadly 
rounded,  the  side  margins  strongly  convergent  posteriorly,  the  sur- 
face opaque  and  very  densely  subrugosely  punctured,  the  median 
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impression  long,  shallow,  and  narrow,  and  the  strial  punctures  of  the 
elytra  deep  and  coarse. 

There  is  considerable  variation,  more  especially  in  size,  in  the 
acuteness  of  the  posterior  angles  of  the  prothorax,  in  the  convergence 
of  its  side  margins  posteriorly,  and  in  the  elevation  of  the  elytral 
interspaces. 

Material  examined. — A  series  of  60  specimens.  The  species  is 
distributed  throughout  the  eastern  United  States. 

Lyctus  suturalis  Faldermann. 

Lyctus  suturalis  Faldermann,  1837,  p.  225;  Reitter,  1878,  p.  196;  Reitter,  1885, 

p.  99;  Reitter,  1906,  p.  423. 
Lyctus  deyrollei  Tournier,  1874,  p.  411. 

This  species  is  related  to  linearis  Goeze  in  prothoracic  structure, 
but  is  wholly  different  in  elycral  structure,  resembling,  in  this  respect, 
planicottisIjeContej  though  quite  different  in  that  for  the  most  part  the 
striae  are  made  up  of  but  a  single  row  of  exceedingly  fine  punctures. 

The  specimens  are  quite  constant  in  character,  though  there  is 
considerable  variation  in  the  prominence  and  roundness  of  the 
anterior  angles  of  the  prothorax. 

Material  examined. — A  series  of  four  specimens  from  Mr.  Reitter. 
The  species  occurs  in  the  Caucasus.  Up  to  the  present  time  it  has  not 
been  recorded  from  the  United  States. 

Lyctus  cavicollis  Le  Conte. 
Lyctus  cavicollis  Le  Conte,  1866,  p.  103;  Cavsey,  1890,  p.  324;  Casey,  1891,  p.  13. 

This  species  is  very  distinct,  and  is  readily  separated  from  the  other 
species  by  the  shining,  narrow,  subquadrate,  subconvex  prothorax 
with  the  sides  parallel,  the  posterior  angles  sharply  rectangular,  and 
the  form  generally  stout.  It  is  not  closely  allied  to  any  other  species. 
It  resembles  ylanicollis  Le  Conte  in  elytral  structure,  but  the  pro- 
thorax is  totally  different.  There  is  some  variation  in  size,  but  the 
structural  details  are  quite  constant. 

Material  examined. — A  series  of  25  specimens,  all  from  California. 

Lyctus  planicollis  Le  Conte. 

Lyctus  planicollis  Le  Conte,  1858,  p.  74;  Le  Conte,  1866,  p.  103;  Duges,  1883, 

pp.  54-58;  Casey,  1890,  p.  324;  Casey,  1891,  p.  13. 
(l)Lyctus  carbonarius  Waltl,  1832,  p.  167. 

This  species  is  extremely  variable;  perhaps  more  so  than  any  others 
of  the  genus.  Individuals  range  in  length  from  2.5  to  5.5  mm.  The 
prothorax  varies  from  broader  than  long,  with  the  side  margins 
strongly  sinuate  and  convergent  posteriorly,  to  subquadrate  and  the 
sides  parallel;  it  is,  however,  always  as  wide  anteriorly  as  the  elytra 
at  base,  the  anterior  angles  always  rounded,  the  posterior  never  so. 
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The  pronotum  may  be  densely,  evenly  punctured  over  the  entire 
surface,  or  have  the  punctures  less  dense  and  the  surface  polished 
anteriorly,  but  is  never  scabrous;  the  median  impression  varies 
from  very  deep  and  becoming  broadly  expanded  anteriorly,  with  a 
small  circular  impression  at  either  side,  to  subobsolete  in  the  smaller 
specimens. 

Whether  tliis  species  and  carbonarius  Waltl  are  synonymous  the 
author  can  not  say,  since  he  has  not  seen  Waltl*  s  description.  How- 
ever, he  has  2  specimens  which  Mr.  E.  A.  Schwarz  tells  him  are 
from  Mexico,  received  through  Dr.  E.  Dugds  from  Guanajuato. 
These  specimens  are  probably  from  among  the  series  on  which  Doctor 
Dug&s  based  his  " Metamorphoses  du  Lyctus  planicoUis."  They 
differ  in  some  of  the  minor  details  from  planicoUis}  more  especially  in 
having  the  pronotal  punctures  coarser  and  less  dense;  and  the  median 
impression  is  deep,  oval,  and  not  broadly  expanded  anteriorly.  Should 
these  characters  prove  constant  in  a  larger  series  they  might  well  be 
considered  as  representing  a  distinct  species,  probably  carbonarius 
Waltl,  very  closely  allied  to  planicoUis. 

Material  examined. — A  series  of  over  500  specimens.     The  species 

is  found  widely  distributed  throughout  the  entire  United  States 

at  least. 

Lyctus  parvulus  Casey. 

Lyctus  panulus  Casey,  1884,  p.  175;  Casey,  1890,  p.  325;  Casey,  1891,  p.  13. 

This  species  is  remarkably  distinct  and  is  separated  at  once  from 
the  other  species  by  the  broad  cordate  prothorax  and  its  dense, 
coarse,  subrugose  punctation. 

There  is  great  variation  in  size  and  to  a  less  degree  in  the  shape 
of  the  prothorax  and  in  the  acuteness  of  the  posterior  angles.  In 
general  form  it  resembles  planicoUis  Le  Conte,  but  in  structural  details 
resembles  opaculus  Le  Conte.  It  is  readily  separated  from  either, 
and  is  far  removed  from  linearis  Goeze,  with  which  species  it  has 
very  little  in  common. 

Material  examined. — A  series  of  about  50  specimens.  Distributed 
throughout  the  western  and  southwestern  United  States. 

Lyctus  linearis  (Goeze). 

Dermestes  oblongus  fuscus,  elytris  striatis,  Geoffrey,  1762,  p.  103. 

Dermestes  linearis  Goeze,  1777,  p.  148;  Thunberg,  1784,  p.  4,  no.  4. 

Lyctus  linearis  (Goeze)  Reitter,  1906,  p.  423. 

Dermestes  oblongus  (Olivier)  Fourcroy,  1785,  p.  19,  no.  9. 

Ips  oblonga  Olivier,  1790,  vol.  2,  no.  18,  sp.  8,  pi.  1,  fig.  5,  a,  b;  1792,  p.  405, 

no.  9. 
Lyctus  oblongus  (Olivier)  Latreille,  1804,  p.  241;   Latreille,  1807,  p.  16,  sp.  1; 

Stephens,  1830,  p.  117. 
Dermestoides  unipunctatus  Herbst,  1783,  p.  40,  pL  21,  fig.  H,  h. 
Bitoma  unipunctata  Herbst,  1793,  p.  26,  pi.  46,  fig.  3. 
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Lyctus  unipunctatus  (Herbst)  Kiesenwetter,  1877,  p.  15;  Reitter,  1885,  p.  99. 
Lyctus  canaliculatu8  Fabricius,  1792,  p.  504,  no.  11;  Panzer,  1793,  fasc.  4,  fig.  16; 

Paykull,  1800,  p.  332,  no.  9;  Fabricius,  1801,  vol.  2,  p.  562,  no.  13;  Gyllenhal, 

1813,  vol.  1,  pt.  3,  pp.  408-409,  no.  1;  Thomson,  1863,  vol.  5,  p.  204;  Tournier, 

1874,  vol.  6,  p.  411,  no.  103. 
SyncMta  canaliculata  (Fabricius)  Hellwig,  1792,  vol.  4,  p.  405,  no.  8. 
Lyctus  striata  Melsheimer,  1844,  vol.  2,  p.  112;  Casey,  1890,  vol.  5,  p.  324;  Casey, 

1891,  vol.  6,  p.  13. 
Lyctus  axillaris  Melsheimer,  1844,  vol.  2,  p.  113. 
Lyctus  pubescens  Duftschmid,  1825,  vol.  3,  p.  148. 
Lyctus  fuscus  Seidlitz,  1875,  p.  16. 

This  species  is  at  once  and  easily  recognized  by  its  peculiar,  large, 
shallow,  circular  punctures  of  the  elytral  striae,  not  observable  in 
any  other  of  our  species.  There  is  considerable  variation  in  size, 
but  in  other  respects  the  species  is  quite  constant. 

Material  examined. — A  series  of  several  hundred  specimens.  Occurs 
throughout  the  United  States,  Europe,  and  probably  the  entire 
world. 

Genua  LYCTOXTLON  Reitter. 
Lyctorylon  Reitter,  1878. 
Lyctoxylon  japonuxn  Reitter. 
Lyctoxylon  japonum  Reitter,  1878,  p.  199. 

Subdepressed,  ferruginous,  feebly  shiny,  rather  densely  clothed 
with  very  short  subsquamose  bristles.  Segments  1-4  of  the  antennae 
subelongate,  5-9  subtransverse,  club  strongly  elongate,  cylindrical, 
segments  nearly  three  times  as  long  as  broad,  the  terminal  one  a 
little  narrower  than  the  preceding.  Head  and  prothorax  densely 
confusedly  punctured,  the  punctures  subpapillate.  Prothorax  a 
little  broader  than  long,  more  narrow  toward  the  base,  anterior 
angles  obtuse,  posterior  right,  the  sides  setulose-ciliate,  at  the  middle 
of  the  dorsum  longitudinally  foveately  impressed  and  with  a  short, 
strongly  excavate  line  before  the  scutellum.  Elytra  a  little  broader 
than  prothorax,  parallel,  more  than  twice  as  long  as  wide,  either 
elytron  seriately,  near  the  suture  irregularly  punctured,  with  short, 
dense,  just  visibly  seriate,  subsetulose  scales.  Length  1.5  to  2  mm. 
[Reitter.] 

Material  examined. — A  series  of  4  specimens  from  New  Jersey, 
reared  from  Japanese  cane.  The  specias  was  described  from  speci- 
mens from  Japan  and  China. 

Genua  MINTHEA  Pascoe. 

Minthea  Pasroe,  1803,  p.  97;  Reitter,  1906,  p.  423. 
Lyctopholis  Reitter,  1878,  p.  196;  Everts,  1899,  p.  565. 
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Minthea  rugicollis  (Walker). 

Ditoma  rugicollis  Walker,  1868,  p.  206. 

Minthea  similata  Pascoe,  1863,  p.  141. 

Minthea  rugicollis  (Walker)  Waterhouse,  1894,  p.  68;  Arrow,  1904,  pp.  36-36; 

Reitter,  1906,  p.  423. 
Eulachus  hispidus  Blackburn,  1885,  p.  141. 
Lyctopholis  foveicollis  Reitter,  1878,  p.  199. 

Prothorax  at  the  middle  of  the  dorsum  with  an  oblong-oval,  deeply 
impressed  foveola.  Subcylindrical,  ferruginous,  feebly  shiny,  some- 
what densely  clothed  with  erect,  white,  subsquamose  bristles  thick- 
ened at  the  apex.  First  segment  of  club  of  antennae  subquadrately 
transverse,  the  terminal  half  again  as  long  as  it,  elongate  oval.  Pro- 
thorax  somewhat  densely  punctate,  the  punctures  scarcely  separated, 
not  at  all  deeply  impressed;  elytra  a  little  wider  than  prothorax,  par- 
allel, lightly  seriately  punctured,  the  punctures  very  feebly  impressed, 
interspaces  just  visibly  rugose,  feebly  shining,  the  alternate  ones  with 
erect  seriate  bristles.  Length  about  2  mm.  [Translated  from 
Reitter's  original  description  of  foveicollis.] 

Minthea  stichothrix  (Reitter). 
Lyctopholis  stichothrix  Reitter,  1878,  p.  199. 

Thorax  with  the  dorsum  scarcely  excavated,  but  with  an  almost 
obsolete  longitudinal  line  at  the  middle,  becoming  less  anteriorly  at 
the  apex.  Subcylindrical,  ferruginous,  rather  densely  clothed  with 
long,  white,  erect  set»  thickened  at  the  apex.  First  segment  of 
antennal  club  transverse,  the  terminal  segment  three  times  as  long 
as  the  former,  subcylindrical.  Head  and  thorax  confusedly,  rugosely 
punctured,  opaque,  the  sides  of  the  latter  evidently  denticulate  and 
ciliate;  elytra  seriately  punctate,  interspaces  densely,  rather  strongly, 
rugosely  punctured,  the  alternate  ones  with  seriate  erect  set®. 
Length  2.7  mm.     [Reitter.] 

Described  from  specimen  "from  Bogota,  Colombia.  The  species 
occurs  also  in  Europe. 

Material  examined. — One  specimen  from  Mr.  Reitter,  labeled 
"Styria;"  another  in  the  Horn  collection,  without  name,  labeled 
"N.  Y.,"  and  with  light-green  square. 

Representatives  of  the  genus  occur  throughout  the  world,  M.  rugi- 
collis Walker  being  recorded  from  the  West  Indies,  Ceylon,  Malay 
Archipelago,  Hawaiian  Islands,  and  Europe.  The  single  specimen 
in  the  Horn  collection,  mentioned  above,  is,  so  far  as  the  author  is 
aware,  the  only  record  of  the  genus  in  the  United  States. 
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VOTES     OH    HABITS     AND     DISTRIBUTION,    WITH     LIST    OF 
DESCRIBED  SPECIES.3 

By  A.  D.  Hopkins, 
In  charge  of  Forest  Insect  Investigations. 

HABITS. 

So  far  as  known,  the  species  of  the  family  Lyctid»  live  in  dead  and 
dry  wood  of  natural  growth,  in  the  seasoned  sapwood  of  commercial 
products,  and  in  the  pith  of  vines  and  the  dried  roots  of  herbaceous 
plants,  but  do  not  infest  the  wood  of  coniferous  trees. 

Some  of  the  species  appear  to  prefer  the  dead  and  dry  wood  of 
standing  trees,  shrubs,  and  vines  under  natural  conditions,  and  there- 
fore are  rarely  found  in  the  commercial  articles;  for  this  reason  they 
are  not  subject  to  temporary  or  permanent  removal  from  the  natural 
range  of  the  species.  The  other  species,  which  infest  commercial 
products,  are  subject  to  wide  distribution  over  the  world. 

The  following  notes  relate  to  species  represented  in  the  collections 
of  the  United  States  National  Museum  and  United  States  Depart- 
ment of  Agriculture,  the  habits  of  which  have  been  observed  by  the 
writer  or  recorded  in  connection  with  the  specimens.6 

THE  GENUS  LYCTUS 
Division  I. 

SUBDIVISION  A. 
Section  al. 

L.  impres8us  Comolli. — This  species  has  been  found  in  an  umbrella 
handle,  in  which  it  was  evidently  introduced  into  Mississippi. 

Section  a2. 

Subsection  bl. 

L.  punctatus  (I^e  Conte). — Habits  not  recorded. 

a  This  portion  of  the  paper  was  prepared  some  months  after  Mr.  Kraus  submitted 
his  manuscript  and  includes  data  on  additional  specimens. 

*>  The  primary  and  secondary  divisions,  sections,  and  genus  are  included  under 
"habits "  and  " distribution "  in  order  to  aid  in  the  comparison  of  facts  concerning 
allied  groups  and  species. 
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Subsection  b2. 

Series  cl. 

L.  californicus  Casey. — Recorded  as  breeding  in  adobe  wall. 
L.  praeustus  Erichson. — Habits  not  recorded. 

Series  c2. 

L.  paraUelopipedu8  (Melsheimer). — Extensive  observations  have 
been  made  on  the  habits  of  this  species.  It  infests  the  seasoned  sap- 
wood  of  commercial  products  made  from  persimmon,  hickory,  ash, 
oak,  and  bamboo;  it  also  lives  in  the  dead  wood  or  natural  growth 
of  osage  orange,  sassafras,  and  fig.. 

L.  curtvlus  Casey. — Common  in  dead  wood  or  natural  growth  of 
mesquite,  ParJcinsonia,  mimosa,  hackberry,  cotton  stems,  and  fig. 

SUBDIVISION  B. 

L.  politic  Kraus. — Found  in  dried  licorice  roots. 

L.  brunneus  (Stephens). — In  seasoned  wood  and  dried  herbaceous 
roots. 

L.  pubescens  Panzer. — Habits  not  recorded  in  connection  with 
specimen. 

SUBDIVISION  0. 

Section  a3. 

Subsection  bl. 

L.  opaculus  Le  Conte. — In  pith  of  dead  grapevines. 

Subsection  bd. 

L.  8uturali8  Faldermann. — Habits  not  recorded. 
L.  cavicoUis  Le  Conte. — In  commercial  products,  seasoned  orange 
wood  and  hickory,  tanbark  oak,  and  cordwood  of  live  oak. 

Section  a4. 

L.  dnerius  Blanchard. — Habits  not  recorded. 

L.  planicoUis  Le  Conte. — Extensive  observations  have  been  made 
on  the  habits  of  this  species.  It  is  common  in  commercial  products 
of  seasoned  ash,  oak,  hickory,  persimmon,  and  sycamore.  Rearing 
records  show  that  it  may  breed  continually  in  the  same  wood  during 
a  period  of  at  least  six  years,  or  until  all  the  wood  tissue  has  been 
converted  into  powder. 

L.  carbonarius  Waltl. — In  seasoned  oak  and  bamboo,  in  natural 
growth  and  in  commercial  products. 

L.  parvulus  Casey. — In  dead  and  dry  wood  of  locust  (Robinia  neo- 
mexicana),  according  to  Schwarz. 
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Division  II. 

SUBDIVISION  D. 

L.  linearis  (Goeze). — Ex  tensive  observations  have  been  made  on 
the  habits  of  this  species.  It  is  common  in  commercial  products  of 
seasoned  hickory,  oak,  walnut,  and  ash,  and  occasionally  in  poplar, 
wild  cherry,  and  locust.  It  is  not  recorded  from  natural  growth  in 
this  country,  but  is  said  to  infest  such  growth,  as  well  as  commercial 
products,  in  Europe. 

THE  GENTS  LYCTOXYLON. 

L.  japonum  Reitter. — Found  in  walking  stick  from  Japan  and  in 
commercial  articles  made  from  bamboo  in  China. 

THE  GENTS  MINTHEA. 

M.  rufficoUis  (Walker). — Habits  not  recorded  in  specimens  in  the 
national  collection. 

M.  stichoihrix  (Reitter). — Habits  not  recorded. 

DISTRIBUTION. 

The  distribution  of  the  species  of  the  family  Lyctidae  presents  some 
interesting  features,  especially  in  regard  to  the  natural  habitat  and 
the  temporary  and  permanent  introductions. 

The  habits  of  some  of  the  species  which  infest  commercial  products 
make  it  possible  for  them  to  be  widely  distributed  outside  of  their 
natural  range,  but  it  does  not  necessarily  follow  that  a  species  intro- 
duced to  another  country  in  commercial  products  will  become  estab- 
lished in  its  new  environment.  Therefore  we  find  many  records  in 
literature  of  localities  in  which  specimens  of  a  species  have  been  col- 
lected, some  of  which  evidently  represent  accidental  or  temporary 
introductions.  Some  other  records  may  be  held  in  doubt  as  to  per- 
manent introduction  until  they  are  verified  by  observations  which 
would  indicate  that  the  localities  are  either  within  the  natural  range 
of  the  species  or  that  the  species  has  become  established. 

It  would  appear  that  the  most  reliable  guide  to  the  natural  distri- 
bution of  the  species  is  their  habit  of  living  in  natural  growth  and 
under  natural  conditions  of  exposure  to  climatic  influences  at  all 
seasons  of  the  year. 

In  a  study  of  the  records  represented  by  specimens  in  the  national 
collection  and  of  the  evidently  authentic  records  in  literature,  it 
would  appear  that  the  distribution  of  the  species  of  the  family  Lyc- 
tidae in  the  western  continent  is  between  about  the  forty-eighth  paral- 
lel north  and  the  thirtieth  parallel  south,  and  in  the  eastern  continent 
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and  Australia,  from  about  the  fifty-fifth  parallel  north  to  the  fortieth 
parallel  south.  The  genus  Lyctus  has  practically  the  same  range  as 
the  family;  the  genus  Lyctoxylon  seems  to  have  its  natural  distribution 
in  eastern  India  and  Asia  between  the  twentieth  and  fortieth  paral- 
lels north;  while  in  the  genus  Minthea  one  species  is  from  Rodriguez 
Island  and  the  Philippines,  with  a  record  from  southern  Europe,  and 
the  other  species  is  from  Bogota,  Colombia,  South  America. 

It  appears  that  the  center  of  distribution  of  the  greatest  number 
of  species  of  the  family  is  between  the  twentieth  and  fortieth  parallels 
north  in  both  continents. 

The  available  evidence  would  indicate  that  the  natural  distri- 
butions of  the  species  studied  by  the  writer  are  approximately  as 
follows: 

THE  GENUS  LYCTUS 

Division  I. 

SUBDIVISION  A. 

.  Section  al. 

L.  impressus  Comolli. — Northern  Africa,  southern  Italy,  Greece, 
Spain,  and  the  Caucasus.  Probably  temporarily  introduced  into 
central  Europe  and  southern  North  America. 

Section  a2. 
Subsection  bl. 

L.  punctatus  (Le  Conte). — Lower  California. 

Subsection  b2. 
Series  cl. 

L.  califomicu8  Casey. — Lower  California. 
L.  prseustus  Erichson. — Peru  and  Brazil. 

Series  c2. 

L.  paraUelopipedtts  (Melsheimer). — Florida,  Texas,  Louisiana,  Geor- 
gia, South  Carolina,  Virginia,  West  Virginia,  District  of  Columbia, 
Long  Island,  N.  Y.,  Ohio,  and  Missouri.  The  natural  distribution 
of  the  species  is  evidently  in  the  South  Atlantic  and  Gulf  States,  and 
in  part  of  the  Mississippi  and  Ohio  valleys,  from  which  it  has  been  tem- 
porarily introduced  into  other  States. 

L.  curtvlus  Casey. — California,  Arizona,  Texas,  and  Guatemala. 
This  evidently  represents  its  natural  distribution.  One  record  from 
Montana  indicates  temporary7  introduction,  and  a  record  from  the 
Sandwich  Islands  may  represent  a  permanent  introduction. 
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SUBDIVISION  B. 

L.  politus  Kraus. — Temporarily  introduced  into  the  District  of 
Columbia,  probably  from  northern  Spain  or  Italy,  from  which  the 
commercial  product  of  licorice  is  exported. 

L.  brunneus  (Stephens). — Paraguay,  Brazil,  Cuba,  and  Mexico. 
This  evidently  indicates  the  natural  range  of  the  species,  from  which  it 
has  probably  been  introduced  and  become  established  in  Europe,  Asia, 
Africa,  and  Australia.  It  has  been  recorded  from  South  Carolina, 
from  Philadelphia,  Pa.,  and  from  Chicago,  111.,  which  probably  rep- 
resent temporary  introductions,  although  it  is  hot  at  all  improbable 
that  it  may  become  permanently  established  in  the  Gulf  States, 
especially  in  Florida  and  Texas. 

L.pubescens  Panzer. — Recorded  as  common  in  southern  and  mid- 
dle Europe,  which  may  be  its  natural  distribution. 

SUBDIVISION  C. 

Section  a3. 

Subsection  bl. 

L.  opacvlus  Le  Conte. — Michigan,  Iowa,  Nebraska,  Ohio,  Long 
Island  and  Staten  Island,  N.  Y.,  District  of  Columbia,  and  North 
Carolina.  This  probably  represents  the  natural  distribution,  and 
since  the  species  lives  in  natural  growth  it  is  not  likely  to  be  distrib- 
uted out  of  its  natural  range. 

Subsection  b2. 

L.  suturalis  Faldermann. — Caucasus,  southern  Russia. 

L.  cavicollis  Le  Conte. — California,  several  localities,  with  doubtful 

record  from  Oregon. 

Section  a4. 

L.  cinereus  Blanchard. — Chile. 

L.  planicollis  Le  Conte. — Arizona,  Nevada,  Texas,  and  the  Gulf 
and  South  Atlantic  States.  This  range  probably  represents  the  natu- 
ral distribution  of  the  species,  but  it  is  frequently  introduced  tempo- 
rarily into  the  Northern  and  Middle  States  and  evidently  into  other 
countries,  since  there  is  a  definite  record  from  Capetown,  South 
Africa,  in  lumber  from  the  southern  United  States.  This  species  is 
evidently  derived  from  one  or  more  subtropical  forms,  of  which  L. 
carbonarius  is  a  representative. 

L.  carbonarius  Waltl. — Mexico  and  Florida.  •  This  species  is  evi- 
dently distinct  from  L.  planicollis,  as  indicated  by  a  large  series  not 
observed  by  Mr.  Kraus,  which  had  been  reared  by  Mr.  H.  G.  Hub- 
bard from  winter-killed  bamboo  in  Florida.  The  specimens  from 
Florida  and  Mexico  are  readily  distinguished  from  average  speci- 
mens of  planicollis  by  their  more  reddish  color  but  otherwise  agree 
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with  characters  mentioned  by  Mr.  Kraus.  It  is  probable  that 
there  is  some  overlapping  of  the  ranges  of  these  two  allied  species 
in  Florida  and  from  Texas  to  California,  and  that  in  such  localities 
occasional  specimens  will  be  found  which  occupy  an  intermediate 
position. 

Z.  parwdus  Casey. — Arizona,  California,  and  Utah.  This  evi- 
dently indicates  the  natural  distribution  of  the  species. 

Division  II. 

SUBDIVISION  D. 

L.  linearis  (Goeze). — This  species  is  recorded  in  literature  as  extend- 
ing over  Europe,  and  especially  England,  France,  and  Germany, 
where  it  lives  in  natural  growth,  cordwood,  etc.  This  evidently  rep- 
resents its  natural  habitat,  from  which  it  has  been  introduced  in 
commercial  wood  products  to  many  other  countries  of  the  world, 
but  it  would  appear  from  observations  and  records  in  the  United 
States  that  it  becomes  permanently  established  only  in  those  coun- 
tries with  climates  similar  to  that  of  central  and  northern  Europe. 
The  species  appears  to  be  permanently  established  in  the  States 
north  of  North  Carolina,  Tennessee,  and  Arkansas.  There  are  a 
great  many  records  from  this  area,  including  Maine,  Massachusetts, 
New  York,  Pennsylvania,  Virginia,  West  Virginia,  Ohio,  Indiana, 
Michigan,  Illinois,  Missouri,  Iowa,  and  Minnesota.  The  specimens 
in  the  national  collection  show  but  a  single  record  from  the  South 
Atlantic  and  Gulf  States,  and  that  is  evidently  a  temporary  intro- 
duction. Undoubtedly  the  species  is  frequently  carried  into  the 
southern  region,  but  evidently  does  not  survive  there. 

THE  GENUS  LYCTOXYLON. 

L.  japonum  Reitter. — Japan,  China,  and  India.  This  probably 
represents  the  natural  range  of  the  species,  from  which  it  has  been 
introduced  into  Europe,  America,  and  other  countries,  possibly 
becoming  established  in  those  with  climatic  conditions  similar  to 
that  of  its  original  habitat.  The  recorded  introductions  into  the 
United  States  are  from  China  into  California  and  Massachusetts,  and 
probably  from  Japan  into  New  Jersey. 

THE  GENUS  MINTHEA. 

M.  rugicoUi8  (Walker). — Philippine  Islands,  Siam,  China,  Ceylon, 
and  the  Malay  Archipelago.  This  probably  represents  the  natural 
habitat,  from  which  it  may  have  been  introduced  into  Europe,  the 
West  Indies,  and  the  Hawaiian  Islands. 

M.  stichoihriv  (Reitter). — Bogota,  Colombia,  South  America. 


136  MISCELLANEOUS  FOREST   INSECTS. 

THE  LYCTIDJE  REPRESENTED  IN  THE  COLLECTIONS  EXAMINED 
BY  KRAUS  AND  HOPKINS. 

(Classification  according  to  Kraus.) 

Genua  LYCTTJS  Fabricius. 

Division  I. 

Subdivision  A  (Trogoxylon). 
Section  al. 

impressus  Comolli. 
Section  a2. 

Subsection  bl. 

pundatus  Le  Conte. 
Subsection  b2. 
Series  cl. 

californicus  Casey. 
praeustus  Erichson. 
Series  c2. 

porallelopipedus  Melsheimer. 
curtulus  Casey. 
Subdivision  B  (Xyhtrogus). 

politus  Kraus. 
brunneu8  Stephens. 
pubescent  Panzer. 
Subdivision  C  (Lyctus). 
Section  a3. 

Subsection  bl. 

opaculus  Le  Conte. 
Subsection  b2. 

suturalis  Faldermann. 
cavicollis  Le  Conte. 


Section  a4. 


Division  II. 

Subdivision  D. 


cinereus  Blanchard. 
pktnicollis  Le  Conte. 
carbonarius  Waltl. 
parvulus  Casey. 


linearis  Goeze. 
Genus  LYCTOXYLON  Reitter. 

japonum  Reitter. 
Genus  MINTHEA  Pasco  e. 

rugicollis  Walker. 
8tichothrix  Reitter. 
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LIST  OF  DESCRIBED  SPECIES,  WITH  SYNONYMY  ACCORDING  TO 
THE  LITERATURE  AND  RECENT  STUDIES  BY  THE  AUTHORS. 

Genus  LYCTUS  Fabriciua. 

eequalis  Wollaston.    S.  Jago. 
africanus  Lesne.    Africa. 

brunneus  (Xylotrogus)  Stephens.     England;  Australia;  Japan;  Paraguay;  Brazil; 
Cuba;  Mexico;  Philadelphia,  Pa. 

carolinx  Casey.    South  Carolina. 

colydioides  Dejean.    France. 

glycyrrhizse  Chevrolat. 

parasiticus  Stephens. 

Tugulosus  Montrouzier.    Woodlark  Islands  (near  Australia). 
californicua  Casey.    Lower  California. 
carbonarius  Waltl.    Mexico;  Florida, 
caucasicus  Tournier.    Caucasus  (Russia). 
cavicollis  LeConte.    California;  Missouri;  Oregon. 
cinereus  Blanchard.    Chile, 
cornifrona  Lesne.    Obock,  Africa  (Red  Sea). 
costatus  Blackburn.    Australia, 
curtulua  Casey.    Arizona;    California;    Montana;    Texas;    Guatemala;    Sandwich 

Islands. 
depressicatua  White.    New  Zealand. 
discedens  Blackburn.    Australia. 
disputaxm  Walker.    Ceylon. 
fcericollifl  Reitter.    Santo  Domingo,  West  Indies. 
griseus  Gorham.    Guatemala. 
hispidus  Kiesen wetter. 

serie-hispidus  Kiesenwetter.    Japan. 
impressus  Comolli.    Cordova,  Mex.;  Corinth,  Greece;  Gallia;  Meridian,  Miss, 
var.  capitalis  Schauf.    Algeria,  Africa;  Mallorca  (Mediterranean). 

castaneus  Perroud.    Middle  Europe. 

glabiatus  Villa.    Lombardia,  Italy. 

Iserei  Galeazzi.    Lombardia,  Italy. 

Iseripennis  Faldermann.    Caucasus;  Greece. 
leococianus  Wollaston.    Madeira. 

linearis  Goeze.    Canada;  District  of  Columbia;  Illinois;  Iowa;  Indiana;  Massachu- 
setts; Maine;  Michigan;  Minnesota;  Missouri;  New  York;  Ohio;  Pennsyl- 
vania; Texas;  West  Virginia;  Virginia;  Middle  Europe. 
var.  axellarius  Melsheimer.    Pennsylvania. 

canaliculatus  Fabricius.    Lam  pa,  South  America  (Chile). 

duftschmidti  Des  Grozes. 

fuscus  Seidlitz. 

var.  fuscus  Melsheimer.    Pennsylvania. 

linearis  Thunberg. 

var.  nitidus  Dahl.    Hungaria,  Austria. 

oblongus  (Dermestes)  Olivier. 

pubescent  Duftschmid. 

striatus  Melsheimer.    Pennsylvania. 

unipunctatus  (Dermestoides)  Herbst.    Austria? 
longicornis  Reitter.    Bogota,  South  America. 
nitidicollis  Reitter.    Bogota,  Colombia;  Chile. 
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obsetus  Wollaston.    S.  Jago. 

opaculua  Le  Conte.    District  of  Columbia;  Iowa;  Long  Island;  Michigan;  North 

Carolina;  Nebraska;  Ohio;  Pennsylvania;  Texas;  West  Virginia, 
parallelocollia  Blackburn.    Australia 
parallelopipedua  (Xylotrogus)  Melsheimer.    District  of  Columbia;  Florida;  Georgia; 

Louisiana;  Missouri;  Ohio;  South  Carolina;  Texas;  West  Virginia;  Virginia;  New 

York, 
parvulus  Casey.    Arizona;  California;  Utah, 
planicollia  Le  Conte.    Arizona;  California;  Colorado;  District  of  Columbia;  Florida; 

Georgia;  Illinois;  Iowa;  Mexico;  Michigan;  Minnesota;  Missouri;  Nevada;  Ohio; 

Oregon;  South  Carolina;  Tennessee;  Texas;  Cape  Town,  Africa, 
politua  Kraufl.    (Reared  at  Washington,  D.  C.) 
prsBuatus  Erich8on.    Brazil;  Peru, 
proatomoidea  Gorham.    Guatemala;  Panama, 
pubescena  Panzer. 

tricolor  Comolli.    Middle  Europe. 
caucaxicus  Tournier. 
tubcarmatus  Megerle.    Austria. 
punctatua  (Trogoxylon)  LeConte.    Cape  San  Lucas  and  Santa  Rosa,  Lower  California, 
punctipennia  Fauvel.    Caen;  New  Caledonia;  Sumatra, 
recticolli  (Trogoxylon)  Reitter.    La  Plata, 
retractua  Walker.    Ceylon, 
simplex  Reitter.    Colombia. 
auturalia  Faldermann.    Caucasus. 

deyrollei  Tournier.    Mingrelia  (Russia). 
tomentosua  Reitter.    Mexico. 

Genua  LYCTOXYLON  Reitter. 

japonum  Reitter.    Uindostan;  Europe;    China;    California;   Massachusetts;    New 

Jersey;  New  York. 
jalnophee  Wollaston.    San  Antao. 

Genua  MINTMKA  Paacoe. 

rugicollia  Walker.    Philippine  Islands. 

Lyclopholis  fcericollis  Reitter.    Santo  Domingo. 

Eulachu8  hispitus  Le  Conte. 

Ditoma  rugteollis  Walker.    Rodrigues  Is.;  Missouri;  Madagascar. 

Minthea  similata  Pascoe.    Styria  Marhunaland,  near  Austria, 
gtichothrix  Reitter. 

Lyctopholis  stichothrix  Reitter.    Bogota  (Colombia);  Africa;  South  Germany; 
Austria. 
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IV.  STUDIES  IN  THE  SAWFLY  GENUS  HOPLOCAMPA. 

By  S.  A.  Rohwer, 
Agent  and  expert. 

INTRODUCTORY    NOTE. 

JBy  A.  D.  1 1  op  uns.  I 

This  second  contribution  by  Mr.  Rohwer  to  technical  information  on  the  sawflies, 
while  not  treating  of  species  of  known  economic  importance  in  their  relation  to  forest 
growth,  conforms  to  our  plan  of  giving  in  one  series  of  publications  the  results  of 
the  necessary  general  studies,  by  a  specialist,  of  the  entire  group  represented  by 
species  and  genera  which  are  of  special  economic  importance.  This  not  only  gives 
the  economic  entomologist  a  comprehensive  view  of  the  whole  group,  but  makes 
available  information  on  species  which  may  prove  to  be  injurious  to  indigenous  or 
cultivated  plants. 

INTBODTJCnON. 

In  the  Canadian  Entomologist0  the  author  has  a  paper  treating 
the  sawfly  genus  Iloplocampa  Hartig  through  the  subgenus  Macgil- 
livrayella  Ashmead.  The  present  paper  treats  the  Nearctic  species 
of  the  subgenus  Hoplocampa,  including  also  a  description  of  a  new 
species  belonging  to  the  subgenus  Macgttlivraydla. 

The  accompanying  map  (fig.  10)  gives,  in  general,  the  distribution 
of  the  genus.  Macffillivrayella  apparently  does  not  occur  in  the 
Palsearctic  region.  In  America  the  species  of  the  genus  will  probably 
be  found  to  occur  from  the  Lower  Austral  Zone  to  the  lower  border 
of  the  Boreal  Zone. 

The  species  of  this  genus  are  small,  closely  related,  and  without 
striking  specific  characters.  The  characters  used  in  the  following 
table  were  found  to  be  reliable,  but  the  saw  of  the  female  should  be 
examined  when  possible.  Lacking  a  large  number  of  males,  the 
male  genitalia  were  not  studied,  but,  judging  from  the  genitalia  in 
other  genera  of  sawflies,  they  may  be  expected  to  possess  good  specific 

•  «  Can.  Ent.,  vol.  42,  pp.  242-244,  July,  1910. 
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characters.  The  color,  in  details,  is  not  constant,  although  a  normally 
black  or  brownish  species  was  never  found  to  be  uniformly  pale,  or 
vice  versa.  The  venation,  as  in  many  genera,  is  constant  to  the 
typical  form.  The  length  of  the  upper  and  lower  discal  cells  of  the 
hind  wing  apparently' varies  within  a  species  (as  in  Hoplocampa 
marlatti). 

The  descriptions  were  drawn  up  under  a  Carl  Zeiss  binocular  with 
a  magnification  of  35  diameters,  although  a  Zeiss  hand  lens,  magnify- 
ing 27  and  16  diameters,  was  used  for  the  color  description  and 
checking  up. 

The  generic  description  given  in  the  Canadian  Entomologist a 
should  be  corrected  and  elaborated  as  follows: 

Proepimerum  (Epo^)  present. 
Mesoprepectus  (Ppct,)  present. 

Pleural  suture  of  meta thorax  (PS8)  straight  from  the  coxal  process  (CxPa)  to  the 
wing  process  (W  P3),  not  curved  as  in  Nematirae. 
Metascutellum  (Scl$)  rather  large. 
Metapostnotum  (P  N3)  as  in  Nematinae. 

Hoplocampa  (MacgillivrayeHa)  pallida  n.  ep. 

Runs. in  the  table  in  the  Canadian  Entomologist6  to  lacteipennis 
Rohwer,  but  may  be  separated  from  that  species  by  the  large  depres- 
sions between  the  ocelli  and  orbits,  higher,  narrower  occiput,  paler 
color,  etc. 

Female. — Length  5.5  mm.  Head  distinctly  higher  than  broad,  broadest  just 
above  the  antennae;  labrum  rather  broadly  rounded;  clypeus  with  a  deep,  obtusely 
V-shaped  emargi nation,  lobes  obtusely  triangular;  supraclypeal  area  more  convex 
near  the  clypeus;  eyes  diverging  toward  the  clypeus;  lateral  foveas  close  to  the 
antennae,  small,  punctiform;  antennal  furrows  not  continuous;  crest  rather  well 
developed;  frontal  area  raised;  ocellar  basin  and  middle  fovea  wanting;  postocellar 
area  not  defined;  vertex  depressed  on  each  side  of  ocelli,  so  that  the  occiput  is  much 
narrowed;  antennae  slender,  third  and  fourth  joints  subequal;  shining,  practically 
impunctate,  cerci  tapering;  sheath  straight  above,  gently  rounded  below;  stigma 
broad,  slightly  broader  basad  of  middle;  transverse  radius  received  in  middle  of  cell, 
nearly  at  right  angles  with  the  radius;  upper  discal  cell  of  hind  wings  slightly  exceed- 
ing lower  on  the  outer  margin.  Pallid;  legs,  antennae,  front,  and  dorsulum  pale 
yellowish;  wings  strongly  milky-hyaline;  venation  pallid-hyaline,  except  stigma, 
which  is  yellowish. 

Type  locality. — Michigan.     One  female  from  C.  F.  Baker  collection. 
Type. — Cat.  No.  13469,  U.  S.  National  Museum. 

Hoplocampa  (Hoplocampa)  orbi talis  n.  ep. 

(Plate  XXUI,  fig.  3;  Plate  XXIV,  fig.  10.) 

Female.— Length  4  mm.  Labrum  broadly  rounded  apically;  clypeus  rather 
deeply  emargi  nate,  lobes  obtusely  triangular;  supraclypeal  area  convex,  polished; 
antennal  furrows  and  postocellar  area  as  in  koebelei;  middle  fovea  elongate;  ocellar 

«Can.  Ent.,  vol.  42,  p.  242,  July,  1910.     6  Can.  Ent.,  vol.  42,  p.  243,  July,  1910. 
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basin  V-shaped,  open  below;  crest  poorly  defined;  head  with  small,  scattered  punc- 
tures; antennae  rather  robust,  third  and  fourth  joints  equal;  stigma  broadest  at  base, 
tapering  to  apex;  transverse  radius  normal;  sheath  and  saw  as  in  Plate  XXIV, 
figure  10,  and  Plate  XXIII,  figure  3.  Black;  antennae  brownish;  head  (except  be- 
tween antennal  furrows  above  antenna?),  tegulae,  spot  on  lower  angle  of  pronotum, 
apex  of  venter,  sheath,  and  legs  below  coxae  reddish-yellow;  posterior  tibiae  pallid, 
posterior  tarei  dusky;  wings  hyaline,  iridescent;  venation  pale  brown,  stigma  and 
costa  yellowish. 

Type  locality. — Montana. 

Type.— Cat.  No.  13472,  U.  S.  National  Museum. 

Hoplocampa  (Hoplocampa)  koebelei  n.  sp. 

(Plate  XXIII,  fig.  6;  Plate  XXIV,  fig.  3.) 

Female. — Length  3.5  mm.  Labrum  broad,  obtusely  triangular;  clypeus  broadly, 
triangularly  emarginate,  lobes  broad,  sharply  triangular;  supraclypeal  area  convex, 
polished;  antennal  fovea?  not  sharply  defined;  antennal  furrows  nearly  continuous; 
middle  fovea  transversely  oval;  crest  poorly  defined;  ocellar  basin  reduced  to  a  pit 
below  the  ocellus;  postocellar  area  well  defined,'  the  furrows  punctiform  laterally; 
antenna?  wanting;  head  with  small,  distinct,  separate  punctures;  stigma  gently 
rounded  below,  broadest  a  little  basad  of  middle;  transverse  radius  normal;  upper 
discal  cell  of  hind  wings  slightly  longer  than  lower;  sheath  and  saw  as  in  Plate 
XXIV,  figure  3,  and  Plate  XXIII,  figure  6.  Black;  head  (except  inside  antennal 
furrows  to  postocellar  furrow),  pronotum,  tegulae,  venter,  apex  of  tergum,  and  legs 
below  trochanters  reddish-yellow;  posterior  tarsi  dusky;  wings  hyaline,  iridescent, 
venation  pale  brown,  stigma  pallid. 

Type  locality. — Oregon.  One  female  collected  by  Mr.  Albert 
Koebele. 

Type.— Cat.  No.  13473,  U.  S.  National  Museum. 

Hoplocampa  (Hoplocampa)  alpestria  n.  sp. 
(Plat©  XXIII,  fig.  5;  Plate  XXIV,  fig.  5;  Plate  XXV,  fig.  1.) 

Female. — Length  4.5  mm.  Labrum  obtusely  angulate;  clypeus  with  a  shallow, 
narrow,  arcuate  emargination,  lobes  broad,  obtuse;  supraclypeal  area  convex,  pol- 
ished; antennal  fovese  poorly  defined;  antennal  furrows  nearly  wanting;  middle  fovea 
broad,  shallow,  better  defined  below;  ocellar  basin  reduced  to  a  circular  depression 
in  front  tf  the  anterior  ocellus;  postocellar  very  poorly  defined;  head  polished,  nearly 
impunctate,  punctures  very  small  and  scattered;  antennae  slender,  the  third  and 
fourth  joints  subequal;  mesothorax  shining,  polished;  stigma  broadest  at  base,  taper- 
ing to  apex;  transverse  radius  normal;  sheath  and  saw  as  in  Plate  XXIV,  figure  5,  and 
Plate  XXIII,  figure  5.  Black;  orbits  (except  at  upper  middle),  clypeus,  labrum, 
mandibles,  supraclypeal  area,  tegulae,  a  small  spot  on  pronotum,  ventral  part  of  tergal 
segments  6-9,  and  legs  below  coxae  reddish-yellow;  wings  hyaline;  venation  rather 
dark  brown,  stigma  and  costa  yellowish. 

Male. — Length  3.5  mm.  Structurally  not  differing  in  any  important  characters 
from  the  female;  hypopygidium  broadly  rounded  to  an  obtusely  angulate  middle. 
Reddish-yellow;  antennae  brownish;  spot  around  the  ocelli,  anterior  part  of  meso- 
prescutum,  metanotum,  and  most  of  tergum  black;  wings  as  in  female. 

Type  locality. — Veta  Pass,  Colo.  Two  females  and  one  male  col- 
lected June  6,  by  Mr.  E.  A.  Schwarz. 

Type. — Cat.  No.  13474,  U.  S.  National  Museum. 
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Hoplocampa  (Hoplocampa)  calif ornica  n.  sp. 

Allied  to  biocvlata Rohwer,  but  may  be  separated  by  the  table  (p.  1 47) . 

Female. — Length  3.5  mm.  Clypeus  broadly,  shallowly,  angulately  emarginate, 
lobes  broad,  obtusely  triangular;  supraclypeal  area  convex,  finely  granular;  antennal 
furrows  wanting,  antennal  fovea  small;  middle  fovea  elongate,  shallow,  not  well 
defined ;  ocellar  depression  small,  distinct,  not  sharply  defined ;  postocellar  area  well 
defined  on  all  sides;  head  and  mesoscutum  with  small,  separate,  well-defined  punc- 
tures; antennae  rather  slender,  third  and  fourth  joints  equal;  sheath  slightly  concave 
above,  slender,  convex  below  from  apex;  cerci  short,  stout;  stigma  broadest  near  base, 
strongly  tapering  to  apex;  transverse  radius  strongly  oblique,  in  apical  third  of  cell; 
third  cubital  cell  longer  than  the  first  and  second  combined .  Black;  clypeus,  labrum, 
mandibles  (except  piceous  apices),  orbits,  occiput  (except  postocellar  area),  tegulee, 
anterior  legs  (except  coxee),  intermediate  femora,  and  part  of  posterior  femora  reddish- 
yellow;  posterior  feniora  in  part,  most  of  four  hind  tibiae,  and  tarsi  black  or  brownish; 
wings  hyaline,  iridescent;  venation  pale  brown,  stigma  in  part  pallid. 

Paratopotypes  show  that  the  four  hind  legs  may  be  mostly  black,  the  posterior  orbits 
pale  and  the  pale  spots  on  the  occiput  reduced  in  size. 

Male. — Length  3  mm.  Clypeus  more  obtusely  emarginate  than  in  female;  third 
joint  shorter  than  fourth;  stigma  not  strongly  tapering;  hypepygidium  narrowly 
rounded  at  apex.  Black;  antennae,  head  (except  interocellar  area),  margin  of  meso- 
prescutum,  lati,  pectus,  legs,  and  venter  reddish-yellow;  wings  as  in  female. 

Type  locality.— Suisun,  Cal.,  March  10,  1910  (R.  W.  Braueher); 
eight  females  and  one  male. 

Type.— Cat.  No.  13471,  U.  S.  National  Museum. 

Hoplocampa  (Hoplocampa)  marlatti  n.  sp. 

(Plate  XX IV,  fig.  7.) 

Female. — Length  3  mm.  Labrum  short,  broadly  rounded;  clypeus  shallowly  emar- 
ginate, lobes  broad,  obtuse;  supraclypeal  area  shining,  convex;  middle  fovea  broad, 
not  sharply  defined,  spreading  over  the  antennae;  antennal  furrows  interrupted  by 
the  rather  well-defined  crest;  ocellar  basin  represented  by  a  small  fovea  in  front  of  the 
anterior  ocellus;  postocellar  area  scarcely  narrowing  apicaliy;  postocellar  furrow 
6trongly  arcuate;  front  shining,  with  separate,  well  defined,  small  punctures;  antennae 
slender,  third  joint  distinctly  longer  than  fourth;  venation  very  like  montanicola 
(Plate  XXVI,  fig.  3);  upper  discal  cell  much  exceeding  the  lower  on  the  outer  margin; 
sheath  as  in  Plate  XXIV,  figure  7^  saw  concealed.  Color  reddish-yeHow;  antennae 
brownish;  spots  on  mesoscutum,  the  metanotum,  and  the  tergum  (except  apex)  black; 
tarsi  dusky;  wings  hyaline,  iridescent;  venation  pale  brown,  stigma  yellowish  pallid. 

Male. — Length  2.5  mm.    Very  like  the  female.    Hypopygidium  broadly  rounded. 

Type  locality. — Riley  County,  Kans.  Four  specimens  collected 
by  Mr.  C.  L.  Marlatt  in  April. 

Paratype  locality. — Baldwin,  Kans.  Two  females  collected  by  Mr. 
J.  C.  Bridwell. 

Type.— Cat.  No.  13477,  U.  S.  National  Museum. 

Hoplocampa  (Hoplocampa)  nevadensis  n.  sp. 

(Plate  XXIII,  fig.  10;  Plate  XXIV,  fig.  4;  Plate  XXV,  fig.  4.) 

Female. — Length  4.5  mm.  Labrum  short,  broadly  rounded  .apicaliy ; -clypeus  shal- 
lowly, arcuately  emarginate,  lobes  short,  broad,  obtusely  rounded  apicaliy;  supra- 
clypeal area  shining,  not  strongly  convex;  middle  fovese  poorly  defined;  antennal 
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furrows  not  well  defined;  ocellar  basin  practically  wanting;  poetocellar  area  well 
denned,  the  postocellar  furrow  curved;  head  with  small,  distinct,  rather  close  punc- 
tures; antenna?  rather  slender,  third  joint  distinctly  longer  than  fourth;  venation 
nearly  as  in  montanicola  (Plate  XXVI,  fig.  3);  sheath  and  saw  as  in  Plate  XXIV, 
figure  4,  and  Plate  XXIII,  figure  10.  Color  reddish-yellow;  antennae  above,  inter- 
ocellar  area  with  two  prongs  before,  posterior  face  of  mesoscutum,  metathorax  (except 
scutellum),  and-  tergum  (except  apex  and  side?)  black;  wings  hyaline,  iridescent; 
venation  yellowish  pallid. 

Type  locality. — Nevada.     One  female. 

Type. — Cat.  Xo.  13475,  U.  S.  National  Museum. 

Hoplocampa  (Hoplocampa)  xantha  n.  sp. 
(Plate  XXIII,  fig.  9;  Plate  XXIV,  fig.  1.) 

Female. — Length  ^  mm.  Labrum  rather  narrow,  broadly  rounded;  clypeus  some- 
what squarely  emarginate,  lobes  broad,  subtruncate;  supraclypeal  area  shining,  rather 
strongly  convex ;  middle  fovea  deep,  well  defined,  rather  small ;  antenna!  furrows  inter- 
rupted by  the  rather  distinct  crest;  ocellar  basin  very  shallow,  practically  wanting; 
postocellar  area  somewhat  convex,  narrowing  slightly  posteriorly;  postocellar  furrow 
somewhat  arcuate;  front  shining,  with  small,  separate,  well-defined  punctures;  antennae 
rather  robust,  third  and  fourth  joints  equal;  venation  of  fore  wing  about  as  in  montani- 
cola (Plate  XXVI,  fig.  3),  but  the  stigma  is  broader,  the  second  and  third  cubital  cells 
subequal  in  length;  upper  discal  cell  much  exceeding  the  lower  on  the  outer  margin; 
sheath  and  saw  as  in  Plate  XXIV,  figure  1,  and  Plate  XXIII,  figure  9.  Color  red- 
dish-yellow; antennae  and  basal  part  of  tergum  brownish;  wingB  hyaline,  iridescent; 
venation  yellowish-pallid. 

Paratopotypes  indicate  that  the  tergum,  except  apex  and  sides,  is  normally  black; 
venation  normally  as  in  halcyon  (Plate  XXVI,  fig.  2),  with  a  narrower  stigma.  The 
interocellar  area  may  be  black;  the  middle  fovea  smaller  than  in  type. 

Type  locality. — Ottawa,  Canada.     Four  females  from  the  Ashmead 
collection. 

Type.— Cat.  No.  13478,  U.  S.  National  Museum. 

Hoplocampa  (Hoplocampa)  occidentalis  n.  sp. 
(Plate  XXIV,  flg.  8;  Plate  XXV,  fig.  5.) 

Female. — Length  4  mm.  Labrum  narrowly  rounded  apically;  clypeus  angulately 
marginate,  lobes  triangular,  narrowly  obtuse;  supraclypeal  area  convex  dorsally, 
shining;  middle  fovea  spreading  over  the  antennae,  shallow;  antennal  furrows  inter- 
rupted by  the  broad  rounded  crest;  ocellar  basin  large,  well  defined,  rectangular  in 
outline;  postocellar  area  scarcely  narrowed  posteriorly,  flat;  postocellar  furrow  nearly 
straight;  front  with  rather  close  small  punctures;  antenna  rather  robust,  the  third 
and  fourth  joints  equal;  venation  nearly  as  in  montanicola  (PL  XXVI,  fig.  3);  sheath 
as  in  Plate  XXIV,  figure  8 ;  saw  not  exserted .  Color  reddish-yellow;  antenna?  brownish 
above;  interocellar  area,  large  spot  on  mesoprescutum,  small  spots  on  mesoscutum, 
the  metanotum,  and  the  tergum  (exc~~t  sides  and  apex)  black;  wings  hyaline,  iri- 
descent; venation  very  pale  brown,  stigma  and  costa  pallid. 

Paratypes  show  that  the  mesonotum  may  be  entirely  pale,  or  the  mesoscutum  may 
have  two  spots  on  each  lobe.  The  black  of  the  interocellar  area  is  wanting  in  some 
specimen/}. 

Male. — Length  3  mm.  Very  like  the  female.  Hypopygidium  subtruncate,  with 
an  angulate  middle.  The  series  shows  the  color  to  vary  as  follows:  Mesoprescutum 
without  black,  or  spotted;  mesoscutum  spotted  or  not;  interocellar  area  pale  or  black. 
In  the  Oregon  specimens  the  head  and  mesonotum  are  usually  entirely  pale. 
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Type  locality. — Colorado.  Two  females  and  three  males  from  the 
C.  F.  Baker  collection. 

Paratype  locality. — Oregon.  Males  and  females  collected  by  Mr.  A. 
Koebele.  Also  a  male  from  Placer  County,  Cal.,  June,  which  seems 
to  be  the  same  species. 

Type.— Cat.  13479,  U.  S.  National  Museum. 

Hopiocampa  (Hoplocampa)  moutanicola  n.  pp. 

(Plate  XXin,  fig.  4;  Plate  XXIV,  flg.6;  Plate  XXV,  figs  3,  6;  Plate  XXVI,  fig.  3.) 

Female. — Length  4  mm.  Labrum  broadly  rounded;  clypeus  rather  deeply,  sub- 
angulately  emarginate,  lobes  triangular,  obtusely  rounded;  supraclypeal  area  shining, 
somewhat  convex;  middle  fovea  small,  well  defined;  antennal  furrows  interrupted 
by  the  rounded  frontal  crest;  ocellar  basin  shallow,  well  defined,  rectangular  in  out- 
line: postocellar  area  narrowing  posteriorly,  well  defined;  postocellar  furrow  arcuate; 
front  with  sparse,  small  punctures;  antennae  rather  robust,  third  and  fourth  joints 
subequal;  venation  as  in  Plate  XXVI,  figure  3;  upper  discal  cell  exceeding  the  lower 
on  the  outer  margin;  sheath  and  saw  as  in  Plate  XXIV,  figure  6,  and  Plate  XXIII, 
figure  4.  Color  reddish  yellow;  antennre  beyond  scape,  posterior  part  of  mesoscutum, 
the  mesoecutellum,  the  metanotum,  and  the  tergum  except  apex  black;  wingp  hyaline, 
iridescent;  venation  yellowish  pallid. 

Paratopotypes  show  that  the  scape  and  interoceUar  area  may  be  black. 

Male. — Length  3.5  mm.  Sufficiently  like  the  female  to  be  easily  associated  with  it. 
In  the  following  color  characters  it  differs  from  the  female:  Antennae  reddish  yellow, 
interocellar  area  black,  mesonotum  black.  Hypopygidium  rounded  apically  to  an 
obtuse  angle. 

Type  locality. — Montana.     Four  females  and  two  males. 
Type. — Cat.  No.  13476,  U.  S.  National  Museum. 

Hoplocampa  (Hoplocampa)  halcyon  (Norton). 

(Plate  XXIII,  fig.  8;  Plate  XXIV,  flg.  9;  Plate  XXV,  fig.  2;  Plate  XXVI,  fig  2.) 

Selandria  (Hoplocampa)  halcyon  Norton,  Proc.  Boston  Soc.  Nat.  Hist.,  vol.  8, 
p.  222,  1861,  no.  10,  $  J;  Norton,  Trans.  Amer.  Ent.  Soc.,  vol.  1,  p.  252, 
1867,  no.  16,  $  ? . 

In  the  collection  of  the  American  Entomological  Society  Hoplo- 
campa {Hoplocampa)  halcyon  (Norton)  was  confused  with  Hoplocampa 
(  MacgillivrayeUa)  lacteipennis  Rohwer.  That  which  agreed  with  Nor- 
ton^ original  description,  and  was  from  the  type  locality,  has  been 
considered  the  type.  Agreeing  with  this  type,  specimens  have 
been  seen  from  the  following  localities:  Ithaca,  N.  Y.  (two  females); 
Canada  (one  female) ;  McLean,  N.  Y.,  May  8^1891  (male  and  female) ; 
Washington,  D.  C,  April  22,  1885  (one  male);  Clementon,  N.  J., 
April  25,  1909,  Harbeck  (one  male  which  has  the  mesoscutum  dark 
brown).  Norton  records  this  species  from  Maine,  Massachusetts, 
Maryland,  and  Saskatchewan. 

Konow°  states  that  this  species  feeds  on  Amelanchier  canadensis. 
The  only  statement  which  seems  to  indicate  such  a  habit  is  by  Nor- 

<*Zeitschr.  syst.  Hym.  Dipt.,  vol.  1,  p,  174,  1901;  or  Syst.  Zusam.  Chalastogastra, 
p.  46, 1901. 
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ton:a  "  Taken  in  April  for  successive  years  in  Baltimore,  by  Mr. 
Uhler,  on  Amelanchier  canadensis."  Konow's  statement  needs  .veri- 
fication. 

Hoplocampa  (Hoplocaznpa)  bioculata  Rohwer. 

Hoplocampa  bioculata  Rohwer,  Can.  Ent.,  vol.  40,  p.  179,  1908,  9. 

In  the  collection  of  the  U.  S.  National  Museum  there  are  many 
females  of  this  species  from  Colorado,  two  females  from  Pullman, 
Wash.  (C.  V.  Piper),  and  one  female  from  Oregon  (Koebele).  There 
are  also  males  from  Colorado. 

Male. — Length  3.5  mm.  Structurally  like  the  female.  Hypopygidium  truncate 
apically.  Antennae  orange  color;  head  with  more  reddish-yellow  than  the  female, 
the  postocellar  area  always  black;  legs  below  coxae,  venter,  and  apical  tergal  segments 
orange  color;  mesoprescutum  sometimes  margined  with  pale. 

Hoplocampa  (Hoplocampa)  pallipes  MacGillivray. 

(Plate  XXIII,  flg.  7;  Plate  XXIV,  flg.  2.) 

Hoplocampa  pallipes  MacGillivray,  Can.  Ent.,  vol.  25,  p.  239,  1893. 

Two  females  which  have  been  determined  as  this  species  are  from 
Pullman,  Wash.  (C.  V.  Piper).  MacGillivray 's  specimens  came  from 
Skokomish  River,  Wash. 

Selandria  canadensis  Provancher. 

Selandria  canadensis  Provancher,   Add.    Fauna  Ent.  Canada,  pt.  2,  p.  7t  1895; 
1.  c,  p.  351. 

This  has  been  placed  in  Hoplocampa,  but  does  not  seem  to  belong  in 
this  genus.  Provancher  says:  "La  cellule  lanc6ol6e  ferme^e  au 
milieu;  ailes  infSrieures  avec  une  cellule  discoidale."  Hoplocampa 
always  has  two  discoidal  cells.  Nothing  in  the  collection  agrees  with 
this.  On  page  351  (1.  c),  after  defining  Hoplocampa  on  page  349 
(1.  c.)  as  follows:  "Cellule  lanc6ol6e  contracts  au  milieu;  ailes 
inf6rieures  k  2  cellules  discoidales,"  Provancher  places  Selandria 
canadensis  in  Hoplocampa. 

Selandria  flavicornis  Provancher. 

Selandria  Jlamcomis  Provancher,  Nat.  Can.,  vol.  10,  p.  100,  1878. 

Provancher6  placed  this  as  a  synonym  of  Hoplocampa  halcyon 
Norton.  The  original  description  says:  "Cellule  lanc6ol£e  p£tiol£e." 
The  types  of  this  and  the  above  species  may  place  these  species  in 
different  genera. 

a  Catalogue  of  the  described  Tenthredinidoe  and  Uroceridse  of  North  America. 
<Trans.  Amer.  Ent.  Soc.,  vol.  1,  p.  252,  1867  (catalogue,  p.  119). 
b  Add.  Fauna  Ent.  Can.,  pt.  2,  p.  351,  1888. 
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Hoploca$ap*  (?)  ti  triceps  *  Rirby.   * 

Hoplocampa  (?)  atneeps  Kirby,  List  Hym.  Brit.  Mus.,  vol.  1,  p.  168, 1882,  no.  19,  J> ; 
pi.  8,  fig.  18. 

Examination  of  the  type  of  this  species  proves  that  it  is  the  same  as 
Strongylogaster  uncus  Norton. 

Hoplocampa  lenis  (Cresson). 
Hoplocampa  spisoipes  (Creeson). 

These  two  species  placed  in  Cresson's  catalogue  (1887)  in  Hoplo- 
campa  belong  to  Lycaota  Konow. 

Hoplocampa  gentilia  (Creeson). 
Hoplocampa  montana  (Cresson). 

These  two  species  placed  in  Hoplocampa  by  Cresson  (1887)  belong 
to  Za8cMzonyx  Ashmead. 

Tenthxedo  (Allantus)  obtusa  Klug. 

Tentkredo  (Allantus)  obtusa  Klug,  Mag.  ges.  Nat.  Berlin,  vol.  3,  p.  55,  1814. 

This  species  has  been  placed  in  Hoplocampa  by  Konow  (1905). 
Klug's  original  description  says :  ' '  Die  zweite  Kubitalzelle  nimmt  zwei 
zurucklaufende  Nerven  auf,  von  welchen  der  zweite  dicht  von  dem 
Anfang  der  dritten  Zelle  sich  einsenkt,"  which  excludes  it  from 
Hoplocampa. 

SYNOPTIC  TABLE  TO  THE  NEABCTIC  SPECIES  OF  THE  SUBGENUS 

HOPLOCAMPA. 

Males 1. 

Females 7. 

1.  Hypopygidium  not  regularly  rounded  apically,  more  or  less  angled  at  the  sides 

and  apical  middle 2. 

Hypopygidium  regularly  rounded  apically  a 3. 

2.  Antennae  very  slender;  mesonotum  almost  entirely  pale;  hypopygidium  obtusely 

angled  apically occidentalis  Rohwer. 

Antennae  more  robust;  mesonotum  black;  hypopygidium  more  acutely  angled 
apically montanicola  Rohwer. 

3.  Clypeus  nearly    truncate,    broadly  arcuately  emarginate  (ocellar  basin  almost 

wanting) 4. 

Clypeus  deeply  emarginate,  the  emargination-subangulate 5. 

4.  Mesopleurse  and  pectus  black;  hypqpygidium  truncate bioculata  Rohwer. 

Mesopleurse  and  pectus  pale;  hypopygidium  rounded calif ornica  Rohwer. 

5.  Third  antennal  joint  distinctly  longer  than  the  fourth;  stigma  narrow,  broadest 

basad  of  middle . . . ; marlatti  Rohwer. 

Third  antennal  joint  sub  equal  in  length  with  the  fourth 6. 

o  To  determine  this  the  hypopygidium  should  be  viewed  at  right  angles.  When 
the  hypopygidium  is  not  regularly  rounded,  the  sides  are  subparallel  and  the  apex 
slopes  off  obliquely  to  an  angulate  middle. 
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6.  Poetocellar  area  w£ll  defined,  twice  as  wide  as  the  cephalo-caudal  length,  flat, 

stigma  narrow;   lanceolate   cell  of   the   fore-wings  narrowly  contracted  (see 

figure) alpestris  Rohwer. 

Poetocellar  area  convex,  not  so  sharply  defined;  stigma  broader;  contraction  of  the 
lanceolate  cell  distinctly  longer  than  the  width  of  the  cell  (see  figure), 

halcyon  Norton. 

7.  Mesopleurse  and  pectus  black 8. 

Mesopleurse  and  pectus  pale 12. 

8.  Legs  entirely  fulvo-ferruginous;  orbits  continuously  pale 9. 

Legs  more  or  less  black  or  dusky,  especially  the  posterior  pair;  orbits  not  con- 
tinuously pale U. 

9.  Ocellar  basin  of  the  normal  type,  open  below,  poorly  defined;  saw  with  very  long 

truncate  teeth  which  are  narrower  at  their  bases;  (clypeus  deeply  emarginate, 

lobes  narrow) orbilalis  Rohwer. 

Ocellar  basin  small,  punctiform  present  only  just  in  front  of  the  anterior  ocellus; 
saw  with  narrow  teeth 10. 

10.  Clypeus  broadly,  angulately  emarginate,  lobes  sharply  triangular;  head  distinctly 

punctured ;  stigma  gently  rounded  below koebelH  Rohwer. 

Clypeus  arcuately  emarginate,  lobes  broad,  obtvsely  rounded;  head  shining,  very 
sparsely  punctured;  stigma  strongly  tapering alpestris  Rohwer. 

11.  Supraclypeal  area  shiny,  flattened,  or  but  slightly  convex;  stigma  rounded  on 

the  lower  margin;  clypeus  very  shallowly  emarginate bioculata  Rohwer. 

Supraclypeal  area  roughened,  strongly  convex;  stigma  strongly  tapering;  clypeus 
rather  deeply,  angulately  emarginate califbrnica  Rohwer. 

12.  Third  antennal  joint  distinctly  longer  than  the  fourth 13. 

Third  and  fourth  antennal  joints  subequal 14. 

13.  A  small  circular  fovea  in  front  of  the  anterior  ocellus;  mesoscutum  with  black  spots 

•     laterally marlatti  Rohwer. 

No  small  fovea  in  front  of  the  anterior  ocellus;  mesoscutum  immaculate, 

nevadensis  Rohwer. 

14.  Ocellar  basin  practically  wanting 15. 

Ocellar  basin  large,  distinct 16. 

15.  Middle  fovea  wanting;  sheath  narrowly  rounded  apically. .  pallipes  MacOillivray. 
Middle  fovea  represented  by  a  large  shallow  depression;  sheath  narrowly  truncate 

apically xantha  Rohwer. 

16.  Sheath  narrowly  rounded  apically;  stigma  broadest  at  base,  tapering  to  apex, 

halcyon  Norton. 

Sheath   obtusely   rounded   or   eub truncate   apically;  stigma   narrower,    gently 

rounded  below 17. 

17.  Scape   black;  sheath   sub  truncate   apically.  front   of   head  closely   punctured, 

occidental**  Rohwer. 

Scape  pale;  sheath  obtusely  rounded  apically;  front  of  head  with  separate,  small, 

distinct  punctures montanicola  Rohwer. 

o 
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Plate  XXIII. 
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The  Sawfly  Genus  Hoplocampa. 

Fig.  1  .—Hoplocam pa  (MacgiUirrayclta)  oregonensi*:  Front  view  of  head.  Fig.  2. — Hop- 
locampa (Hoplocampa)  flava:  Front  view  of  head.  Fig.  3.— Hoplocampa  (Hoplocampa) 
orbitalis:  Saw.  Fig.  4. — Hoplocampa  (Hoplocampa)  montanicola:  Saw.  Fig.  5. — Hoplo- 
campa (Hoplocampa)  alpeMru:  Saw.  Fig.  6. — Hoplocampa  (Hoplocampa)  koebelei:  Saw. 
Fig.  7. — Hoplocampa  (Hoplocampa)  pallipcs:  Saw.  Fig.  8. — Hoplocampa  (Hoplocampa) 
halcyon:  Saw.  Fig.  9.— Hoplocampa  (Hoplocampa)  xantha:  Saw.  Fig.  W.— Hoplo- 
campa (Hopfocampa)  nccadenxi*:  Saw.     (Original.) 
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Plate  XXIV. 


10 


The  Sawfly  Genus  Hoplocampa. 

Fig.  1. — Hoplocampa  (Jloplocampa)  xantha:  Sheath.  Fig.  2.— Hoplocampa  ( Hoplocavtpa ) 
paUipcs:  Sheath.  Pip.  3.— Hoplocampa  (Hoplocampa)  koebelci:  Sheath.  Fig.  4.— Hop- 
locampa (Hoplocampa)  iicraderms:  Sheath.  Fig.  o. — Hoplocampa  (Hoplocampa)  alpe»- 
tris:  Sheath.  Fig.  6.—  Hoplocampa  (Hoplocampa)  moutanicola:  Sheath.  Fig.  7. — 
HopU)campa  (Hoplocampa)  maruitti:  Sheath.  Fig.  K.— Hoplocampa  ( Hophcamva) 
occiftciUalis:  Sheath.  Fig.  9.— Hoplocampa  (Hoplocampa)  halcyon:  Sheath.  Fig.  10.— 
Hoplocampa  (Hoplocampa)  orbitalis:  Sheath.    (Original.) 
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Plate  XXV. 


The  Sawfly  Genus  Hoplocampa. 

Fig.  1  .—Hoplocampa  ( Hoplocampa )  alj^Mi-u:  Male,  anterior  wing.  Fig.  2.— Hoplocampa 
(Hoplocampa)  halcyon:  Male,  anal  cell  of  fore  wing.  Fig.  3.— Hoplocampa  {Hoplo- 
campa) montanicola:  Female,  four  basal  an tennal  joints.  Fig.  4.— Hoplocampa  (Hop- 
locampa) nevadcrms:  Female,  four  basal  antennal  joints.  Fig.  b— Hoplocampa 
(Hoplocampa)  occirtentalis:  Male  antenna.  Fig.  C— Hoplocampa  (Hoj)locampa)  mon- 
tanicola:  Male  antenna.    (Original.) 
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Plate  XXVI. 


The  Sawfly  Genus  Hoplocampa. 


Fist.  1 


Hoplocamjm  i  JIoj)locampa)  flava:  Female,  radial  area  in  fore  wing. 
Hoplocampa  (Hoplocampa)  halcyon:  Female,  radial  area  in  fore  wing. 


„.  F*ig.  3.— Hop- 
locampa ( Hoplocampa)  montanicola:  Female,  radial  area  in  fore  wing.  Fig.  4. — Hm>- 
Utcampa  ( MacgiUivrayclla)  lacteipenni«:  Female,  radial  area  in  fore  wing.    (Original. ) 
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TECHNICAL  PAPERS  ON  MISCELLANEOUS  FOREST 

INSECTS. 


V.  A  PRELIMINARY  SYNOPSIS  OF  CERAMBYCOID  LARWE. 

By  J.  L.  Webb, 
Entomological  Assistant. 

INTRODUCTION. 

In  this  study  of  cerambycoid  larvae  the  writer  has  adopted  the 
primary  groups  defined  by  Schtedte,1  but  has  given  them  family  rank 
under  a  superfamily.  Schi0dte,s  primary  groups,  namely,  Prionini, 
Asemini,  Cerambycini,  Lepturini,  and  Lamiini,  are  easily  recognized, 
and  up  to  the  present  time  no  other  author  has  given  a  better  division 
of  the  family  into  primary  groups.  The  writer  proposes  the  raising 
of  these  groups  to  family  rank  under  the  superfamily  Cerambycoidea, 
designating  the  families  as  Lamiidae,  Cerambycidae,  Lepturidae, 
Prionidae,  and  Asemidae.  Schi0dte  gives  most  excellent  plates 
showing  the  characteristics  of  these  different  groups.  He  fails, 
however,  to  give  any  tables  of  genera  or  to  subdivide  his  primary 
groups.  He  does  give  a  morphological  conspectus  of  the  genera 
known  to  him,  but  it  is  not  in  the  form  of  a  table  by  which  the  iden- 
tity of  any  of  the  genera  treated  can  be  definitely  determined.  And, 
so  far  as  the  writer  has  been  able  to  determine,  no  author  has  ever 
attempted  such  a  table  for  the  entire  superfamily  as  here  recognized, 
and  for  a  very  good  reason,  namely,  the  great  difficulty  experienced  in 
finding  suitable  characters  upon  which  to  base  a  table  of  genera. 
Perris  alone  gives  a  table  separating  the  genera  Spondylis,  Tetropium, 
CHocephalus,  and  Asermm,  but  further  than  this  he  does  not  go, 
although  he  divides  the  entire  family  into  groups,  subgroups,  etc., 
without  indicating  the  characters  by  which  his  divisions  are  made. 
Specific  descriptions  innumerable  are  given  by  different  authors,  but 
these  are  practically  worthless  when  it  comes  to  identifying  isolated 
larvae. 

The  need  for  such  a  table  is  all  too  apparent.  The  larvae  of  the 
Cerambycoidea  are  much  more  commonly  met  with  in  an  economic 
way  than  are  the  adults.    Thus  larvae  of  a  given  species  may  be  f  ound 

»  De  Metamorphosi  Eleutheratorum  Observations:  Bidrag  til  Insekternes  Udviklingshistorie  ved  J.  C. 
Schi#dte. 
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within  their  host  perhaps  during  the  greater  part  of  the  year,  while 
the  adults  are  to  be  found  in  the  host  only  within  a  very  short  period 
of  the  year,  namely,  just  before  they  leave  the  host.  A  tree  or  piece 
of  wood  may  be  found  to  be  badly  infested  and  damaged  by  Ceram- 
bycoid  larvae,  and  no  adults  present  to  give  a  clue  to  the  identity  of 
the  species.  In  fact,  there  may  be  several  species  present.  The 
question  immediately  arises,  "Which  is  the  destructive  species  and 
what  is  it  ?  What  are  the  known  habits  of  the  species  f  And  what 
relation  to  the  damage  done,  and  to  the  primary  enemy,  do  the  other 
species  bear!"  Without  knowing  the  identity  of  the  destructive 
species  one  is  at  sea  as  to  its  known  habits  and  the  methods  which 
may  have  been  used  to  combat  it.  This  necessitates  the  working  out 
of  life  history  and  habits  in  each  case.  It  can  thus  be  seen  that  much 
time  and  labor  would  be  saved  if  the  larvae  could  be  readily  identified. 

As  indicated  above,  the  making  of  a  table  by  which  the  genera  of 
cerambycoid  larvae  can  be  recognized  is  extremely  difficult.  The 
first  requisite  is,  of  course,  the  possession  of  authentically  identified 
specimens  of  the  different  genera.  To  gather  together  such  a  col- 
lection is  in  itself  a  stupendous  task.  Cerambycoid  larvae  are  to  be 
found  in  abundance,  and  in  many  cases  in  situations  which  seem  to 
indicate  the  identity  of  the  species.  But  right  here  is  where  extreme 
care  must  be  exercised  to  avoid  making  serious  mistakes.  The  fact 
that  a  certain  larva  is  taken  from  a  piece  of  wood  or  bark,  and  that 
later  a  certain  adult  Cerambycoid  is  reared  from  the  same  host,  is 
by  no  means  .proof  that  the  larva  and  adult  are  the  same  species. 
In  fact,  adults  of  two  or  three  species  are  often  reared  from  the  same 
piece  of  wood.  The  most  conclusive  proof  of  the  identity  of  a  given 
larva  is  obtained  by  rearing  it  to  the  adult  stage  in  a  vial  or  other 
receptacle,  where  it  is  kept  entirely  to  itself  until  the  adult  stage  is 
reached.  In  order  to  do  this  the  larva  must  be  taken  from  its  host 
only  after  it  has  practically  completed  its  growth.  If  the  collector' 
cuts  out  a  half-grown  larva  there  is  practically  no  chance  of  rearing 
it  to  the  adult  stage.  It  can  not  complete  its  growth  and  go  through 
its  metamorphoses  outside  of  its  natural  environment.  However, 
the  building  up  of  a  collection  of  larvae  identified  by  this  method  is 
such  a  slow  process  that  for  practical  purposes  the  writer  has  accepted 
as  "authentic,  identifications  made  in  other  ways.  Thus,  where  sev- 
eral larvae,  exactly  similar  morphologically,  have  been  found  together 
with  pupae  and  adults,  all  of  which  are  the  same  species,  he  has  con- 
sidered the  larvae  to  be  the  same  species  as  the  adults. 

In  all,  the  writer  has  studied  the  larvae  of  46  genera  of  Ceram- 
bycoidea;  15  in  the  family  Lamiidae,  18  in  the  family  Cerambycidae,  5 
in  the  family  Lepturidae,  5  in  the  family  Prionidae,  and  3  in  the  family 
Asemidae.  Henshaw  lists  175  genera  of  Cerambycidae  for  America 
north  of  Mexico.    Therefore  it  is  readily  seen  that  the  present  effort 
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is  a  bare  beginning  of  the  work.  The  material  studied  has  for  the 
,  most  part  been  collected  by  the  members  of  the  Branch  of  Forest 
Insect  Investigations  of  the  Bureau  of  Entomology,  United  States 
Department  of  Agriculture. 

The  46  genera  referred  to  above  are  as  follows:  In  the  family 
Lamiidse:  Ptychodes,  Monohammus,  Leptostyhis,  Dorcaschema,  Acan- 
ihoderes,  Liopus,  Hyperplatys,  Oncideres,  Goes,  Lepturges,  Plectrvra, 
Synaphceta,  Saperda,  OrapMsurus,  and  Acanthocinus.  In  the  family 
Cerambycid«:  CMon,  (Erne,  Tylonotus,  PJvymatodes,  Euderces,  Opsv- 
mu8,  Clytarrihus,  CyrtopTwrus,  Hylotrupes,  Smodicum,  Elaphidion, 
Callidium,  Romaleum,  Physocnenvam,  CyUene,  Neodytus,  Xylo- 
trechu*,  and  Notorhina.  In  the  family  Lepturidse:  Desmocenis, 
BeUamira,  Leptura,  Rhagium,  and  Ulochsetes.  In  the  family  Prioni- 
d»:  Trago8oma,  Prwnus,  Er gates,  Orthosoma,  and  MaModon.  In  the 
family  Asemidae:  Asemum,  Tetropium,  and  Atimia. 

The  following  table  is  based  upon  these  genera  and  beyond  the 
family  characters  may  not  be  found  applicable  to  the  entire  super- 
family.     (See  also  Plate  XXVII.) 

Superfamily  CEBAMBYCOEDEA. 

Head  much  longer  than  broad,  deeply  invaginated  into  the  prothorax Division  I. 

Head  as  broad  as  long,  or  broader  than  long,  not  deeply  invaginated  into  the  pro- 
thorax Division  II. 

DIVISION  I. 

Labrum  large;  clypeus  large,  filling  frontal  margin Family  Lamiidse. 

DIVISION  II. 

Labrum  small;  clypeus  small,  not  filling  frontal  margin Subdivision  A. 

Labrum  large;  clypeus  large,  filling  frontal  margin Subdivision  B. 

Subdivision  A. 

Without  spines  or  tubercles  on  anal  and  ninth  abdominal  segments. 

Family  Cerambycidee. 
Subdivision  B. 

Head  somewhat  flattened;  sides  of  head  behind  epistoma  separated,  angulate.  Legs 
quite  long Family  Lepturidse. 

Head  not  flattened;  sides  of  head  not  separated  immediately  behind  epistoma.  Legs 
moderate Sectional. 

Sectional. 

Sides  of  head  behind  epistoma  fused  for  some  distance,  later  separating,  angulate. 
Head  invaginated  into  prothorax  almost  to  base  of  maxillae.  Usually  larvae  of  very 
large  size Family  Prionidae. 

Sides  of  head  behind  epistoma  fused  almost  to  apex,  farther  back  each  one  rounded. 
Head  not  invaginated  into  prothorax  to  base  of  maxillae.    Larvae  of  medium  size. 

Family  Asemidae. 


152  MISCELLANEOUS  FOREST  INSECTS. 

Family  Lamiidje. 

Abdominal  segments  bearing  fleshy  tubercles Division  I. 

Abdominal  segments  without  fleshy  tubercles Division  II. 

DIVISION  I. 
'L    ■ 
Dorsal  aspect  of  ninth  abdominal  segment  smooth Subdivision  A. 

Dorsal  aspect  of  ninth  abdominal  segment  bearing  one  or  more  spines  or  chitinous 

tubercles Subdivision  B. 

Subdivision  A. 

Sternum  of  prothorax  not  separated  from  sternellum  by  well-defined,  deep  suture. 

Section  al. 
Sternum  of  prothorax  separated  from  sternellum  by  well-defined,  deep  suture. 

Section  a2. 
Sectional. 

Pleural  folds  present  on  at  least  seven  abdominal  segments Subsection  bl. 

Pleural  folds  not  present  on  more  than  three  abdominal  segments Subsection  b2. 

Subsection  bl. 

Anal  segment  bearing  a  group  of  small  spines  on  ventral  aspect Ptychode*. 

Anal  segment  without  spines Monohammus. 

Subsection  bt. 

Gular  suture  or  sutures  present. Series  cl. 

Gular  suture  or  sutures  lacking Series  c2. 

Series  cl. 

Posterior  half  of  protergum  alutaceous Leptostylus. 

Posterior  half  of  protergum  smooth  and  shining Dorcaschema. 

Posterior  half  of  protergum  rugose  and  shining Acanthoderet. 

Series  c2. 

Epipleural  sutures  of  prothorax  deep  at  posterior  end  and  extending  almost  entire 
length  of  segment.  Anterior  half  of  protergum  sparsely  but  evenly  clothed  with 
long  erect  hairs Liopus. 

Epipleural  sutures  of  prothorax  extending  only  about  half  the  length  of  segment. 
Anterior  half  of  protergum  with  only  a  few  straggling  hairs Hyperplatys. 

Section  of. 

Epistoma  with  many  parallel  longitudinal  carina Oncidere*. 

Epistoma  without  parallel  longitudinal  carinas Goes. 

Subdivision  B. 

Ninth  abdominal  segment  bearing  a  single,  slender,  strongly  chitinized  spine  pointing 
dorsally Lcpturges. 

Ninth  abdominal  segment  bearing  a  more  or  less  fleshy  spine  pointing  posteriorly. 

Plectrum, 

Ninth  abdominal  segment  bearing  two  very  small,  closely  placed,  chitinized  points 
sometimes  apparently  merged  into  one Synaphoeta 

DIVISION  II. 

All  abdominal  segments  bearing  pleural  folds Saperda* 

Pleural  folds  borne  only  on  posterior  three  abdominal  segments Subdivision  C. 
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Subdivision  C. 

Ninth  abdominal  segment  with  blunt  chitinized  tubercle  on  posterior  dorsal  margin. 

Graphisurus. 
Ninth  abdominal  segment  without  chitinized  tubercle Acanthocinus. 

Family  Cerambycedje. 

Epipleural  lines  on  protergum  distinct  for  entire  length  of  prothorax Division  I. 

Epipleural  lines  on  protergum  indistinct,  or  faintly  impressed  on  anterior  part  of  pro- 
tergum  Division  II. 

DIVISION  I. 

Legs  present Subdivision  A. 

Legs  lacking Subdivision  B . 

Subdivision  A. 

Legs  long Section  al. 

i  short Section  a2. 

Sectional. 

Long  hairs  on  anterior  part  of  protergum  dense.    Median  line  of  protergum  showing 
for  entire  length  of  segment Chion. 

Section  at. 

Head  bearing  long,  dense  hairs  near  base  of  antennae (Eme. 

Head  not  bearing  long,  dense  hairs  near  base  of  antennae Subsection  bl. 

Subsection  bl. 

Median  line  on  protergum  distinct  only  on  anterior  portion  of  segment Tylonotus. 

Median  line  on  protergum  distinct  on  posterior  portion  of  segment Series  cl. 

Series  cl. 

Head  with  an  ocellus  near  base  of  each  antenna Phymatodes. 

Head  without  ocelli Euderces. 

Subdivision  B. 

Median  line  of  protergum  indistinct Opsimus. 

Median  line  of  protergum  distinct Section  a3. 

Section  aS. 

Median  line  of  protergum  deeply  impressed  on  anterior  half  of  segment. . .  Clytanthus. 
Median  line  of  protergum  not  deeply  impressed  on  anterior  half  of  segment. 

Cyrtophorus. 
DIVISION  II. 

Sternum  and  sternellum  of  prothorax  differentiated Subdivision  C. 

Sternum  and  sternellum  of  prothorax  not  differentiated Subdivision  D. 

Subdivision  C. 

Body  robust.    Abdominal  segments  3,  4,  5,  and  6  not  constricted  near  middle. 

Hylotrupes  bajulus. 
Body  slender.    Abdominal  segments  3,  4,  5,  and  6  constricted  near  middle. 

Smodicum. 
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Subdivision  D. 

Legs  long Section  a4. 

Legs  short Section  a5. 

Legs  lacking Section  a6. 

Section  a4. 

Bod  y  very  Blend  er Elaphidion. 

Body  robust Subsection  b2. 

StLbseetUm  bt. 

Anterior  part  of  protergum  with  scarcely  any  hairs CaUUKum  anUnnatum. 

Anterior  part  of  protergum  sparsely  clothed  with  long  hairs Series  c2. 

Series  ct. 

Scutum,  scutellum,  and  postscutellum  of  both  mesotergum  and  metatergum  plainly 

differentiated Romaleum. 

Scutum,  scutellum,  and  postscutellum  of  mesotergum  and  metatergum  not  differen- 
tiated  Subseries  dl. 

Subseriesdl. 

Head  with  an  ocellus  near  base  of  each  antenna Pkysocnemum. 

Head  without  ocelli. 

Sides  of  thoracic  and  abdominal  segments  bearing  long,  dense,  yellowish  hairs. 

CaMdium  xrewrn. 
Sides  of  thoracic  and  abdominal  segments  not  bearing  long,  dense,  yellowish  hairs. 

Hylotrupes  (ligneue  and  amethyttinui). 

Section  a5. 

Head  with  3  ocelli  at  each  side Cyllene  (robinix,  crinicornu  and  anUnnatus). 

Head  with  not  more  than  one  ocellus  at  each  side Neoclyiut. 

Section  a6. 

Xylotrechus,  Notorhina,  and  Cyllene  caryae,  impossible  of  separation  by  the  author. 

Family  Leftubiiwe. 

Abdominal  segments  bearing  fleshy  tubercles Division  I. 

Abdominal  segments  without  fleshy  tubercles Division  II. 

DIVISION  I. 

Mandibles  very  finely  sulcate  on  middle  third.    Long  hairs  on  eighth  and  ninth 

abdominal  segments  arising  from  small  tubercles .Desmocerus. 

Mandibles  not  finely  sulcate  on  middle  third Subdivision  A. 

Subdivision  A. 

Tubercles  on  first  seven  segments  not  closely  placed,  but  separated  from  each  other 

and  spherical BeUomira. 

Tubercles  closely  grouped Leptura  (with  the  exception  of  L.  nitens). 

DIVISION  II. 

Head  very  much  flattened.    Mandibles  tridentate Rhagium. 

Head  not  extremely  flattened .    Mandibles  bidentate Subdivision  B . 
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Subdivision  B. 

Each  mandible  with  a  rather  prominent  groove  or  sulcus  extending  longitudinally  on 

anterior  third Ufochxtes. 

Mandibles  without  prominent  groove  on  anterior  third Leptura  nUen*. 

Family  Pbioniixb. 

Sternum  and  sternellum  of  pro  thorax  divided  by  a  well  defined,  curved  suture. 

Division  I. 
Sternum  and  sternellum  of  prothorax  not  divided  by  a  well  defined,  curved  suture. 

Division  II. 
DIVISION  I. 

Presternum  and  sternum  of  prothorax  not  divided Tragosoma. 

Presternum  and  sternum  of  prothorax  divided Subdivision  A. 

Subdivision  A. 

Scutellum  of  mesothorax  short,  dorsal.  Presternum  of  prothorax  in  form  of  an  equi- 
lateral triangle Prionus . 

Scutellum  of  mesothorax  not  showing.    Presternum  of  prothorax  small,  transverse. 

Ergate*. 

DIVISION  II. 

Epistoma  bearing  four  more  or  less  well-defined  teeth  or  tubercles.    Presternum  of 

prothorax  not  differentiated Ortho$oma. 

Epistoma  without  teeth  or  tubercles.    Presternum  small,  triangular Mallodon. 

Family  Asbmiixs. 

Labium  longer  than  broad Division  I. 

-Asemum. 
Labrum  broader  than  long Division  II. 

DIVISION  II. 

Ninth  abdominal  segment  bearing  two  small,  narrowly  separated,  chitinized  points 
on  dorsal  aspect Tetropium. 

Ninth  abdominal  segment  bearing  two  chitinized  points  on  dorsal  aspect,  widely 
separated,  and  curved  toward  each  other  in  the  form  of  hooks.. I Atimia. 

The  foregoing  classification  is  based  entirely  upon  the  characters 
of  the  larvsB,  irrespective  of  adult  characters.  Thus  the  genus  Atimia 
falls  in  the  family  Asemid®  instead  of  in  the  Cerambycidse  proper, 
where  it  has  been  placed  in  the  classification  of  the  adults. 

The  writer  realizes  fully  the  imperfections  and  deficiencies  of  this 
work.  And  it  is  only  with  the  hope  that  it  may  prove  the  basis  of 
a  more  complete  and  perfect  classification  of  cerambycoid  larv»  that 
he  now  offers  it  for  publication. 
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TECHNICAL  PAPERS  ON  MISCELLANEOUS 
FOREST  INSECTS. 


VI.  CHALCIDIDS  INJURIOUS  TO  FOREST-TREE  SEEDS.1 

By  S.  A.  Rohwee, 
Entomological  AitfUtant. 

INTRODUCTION. 

For  a  long  time  entomologists  were  loath  to  give  up  the  theory  that 
all  chalcidids  were  parasitic,  and  most  of  the  species  which  attacked 
the  seeds  of  forest  trees  were  originally  described  as  being  parasitic 
on  some  other  insect  which  either  lived  within  the  seeds  of  the  trees 
or  lived  within  the  cones,  but  in  1893  Wachtl  recorded  definitely  that 
Megastigmus  spermotrophus  lives  within  the  seeds  of  Douglas  fir  and 
is  phytophagous.  Even  after  this  statement  entomologists  were  loath 
to  believe  that  any  chalcidids  are  not  parasitic,  and  many  of  the  fore- 
most authorities  on  these  insects  believed  up  to  the  time  of  their 
death  that  some  day  it  would  be  proven  that  all  chalcidids,  with 
the  exception  of  certain  few  belonging  to  the  genus  hosoma  and 
its  allies,  are  parasitic.  Of  late  years,  however,  most  entomologists 
have  come  to  believe  that  the  phytophagous  habit  in  many  of  the 
chalcidids  is  not  uncommon.  We  know  at  present  phytophagous 
species  of  the  family  Collimanidee  (dim  Torymidae),  of  the  sub- 
families Collimaninae  and  Megastigminee,  and  of  the  family  Eury- 
tomidae,  the  phytophagous  species  being  in  the  tribes  Isosomini 
and  Eurytomini.  To  these  also  may  be  added  certain  genera  which 
have  been  assigned  to  the  family  Perilampidae. 

The  species  that  attack  seeds  of  forest  trees  are  confined  to  the  Colli- 
manidae,  and  most  of  them  belong  to  the  subfamily  Megastigminae. 
Summing  up  the  literature  on  phytophagous  Chalcidoidea  belong- 
ing to  this  family,  it  is  possible  to  outline  the  life  history  of  every 
species  which  may  live  within  the  seeds  of  forest  trees.  This  would 
•  be  as  follows:  The  egg  is  laid  in  the  early  summer  or  late  spring, 

»  Although  certain  hymenopterous  insects  belonging  to  the  supeifemfly  Chalcidoidea  have  been  shown 
to  be  very  injurious  to  the  seeds  o/  certain  forest  trees,  very  little  work  has  been  done  on  these  insects  in 
America.  The  present  paper  is  a  resume*  of  the  literature  which  deals  with  these  insects,  with  a  bibliog- 
raphy of  the  literature.  It  is  prepared  to  facilitate  the  work  of  field  men  and  to  call  the  attention  of  ento- 
mologists in  general  to  the  damage  done  by  these  insects. 
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the  larva  feeding  within  the  seed  until  it  reaches  rfiaturity,  passing 
the  winter  within  the  seed  as  a  prepupal  larva,  transforming  into 
a  pupa  early  in  the  spring,  and  emerging  as  an  adult  in  time  to 
oviposit  in  the  rather  young  seeds  of  the  trees.  The  egg-laying 
habit  of  some  of  the  chalcidids  which  attack  the  seeds  of  shrubs  or 
vines  differs  in  a  measure  from  that  of  those  attacking  the  seeds  of 
trees;  for  instance,  the  grape-seed  chalcidid  (EvoxysomaviMs  Saund.) 
oviposits  in  the  seeds  that  are  quite  hard,  and  the  only  way  that 
the  female  is  able  to  deposit  eggs  within  the  seed  of  the  grape  is  by 
finding  a  soft  portion  of  the  shell  which  is  known  as  the  chalaza. 
This  is  also  the  case  with  the  seed  chalcidid  of  Virginia  creeper 
(Prodecatoma  phytophaga  Crosby).  The  oviposition  of  species  of 
Mega8tigmu8  which  live  within  the  seeds  of  coniferous  trees  has  never 
been  observed,  but  owing  to  the  heavy,  leathery  texture  of  the  cones 
it  is  possible  that  oviposition  occurs  when  the  cones  are  very  small. 
Species  of  chalcidids  feeding  within  the  seeds  of  various  plants 
have  proven  in  some  cases  to  be  of  much  economic  importance.  A 
few  examples  will  suffice  to  show  this.  Forty  pounds  of  apple  seed 
planted  at  Budapest  failed  to  give  even  a  good  standing  of  apple 
seedlings,  the  seeds  having  been  destroyed  by  the  apple-seed  chalcidid 
(Syntomaspis  druparum).  The  seeds  of  the  Douglas  fir  usually  gath- 
ered in  Aberdeenshire,  Scotland,  and  amounting  to  over  300  bushels 
were,  according  to  a  letter  from  Mr.  John  Crosier  published  by  Mac- 
Dougall  in  1906,  not  worth  gathering,  owing  to  the  attack  of  the  Doug- 
las fir  seed  chalcidid  (Megastigmus  spermotrophus) .  According  to  a 
letter  published  by  Riley  in  1893,  the  seeds  of  the  silver  fir  (Abies 
pectinata)  in  the  forests  of  Denmark  were  so  completely  destroyed 
during  the  years  1886  and  1888  by  species  of  the  genus  Megastigmus 
that  not  a  single  healthy  seed  could  be  found.  As  a  great  many  of  the 
species  of  Megastigmus  which  are  troublesome  in  Europe  come  from 
the  seed  of  the  American  conifers  it  is  very  likely  that  difficulty  will 
be  found  in  North  America  on  account  of  the  attacks  of  these  insects. 
No  parasite  of  the  species  of  the  genus  Megastigmus  is  as  yet  known. 

SYNTOMASPIS  DBTJPABTJM  (Boheman). 

This  species,  which  normally  attacks  the  apple  but  is  known  to 
attack  the  seeds  of  mountain  ash  (Sorbus  scandica,  and  probably 
Sorbus  latifolia)  and  hawthorn  (Orat&gus),  is  very  elaborately  treated 
by  Crosby  in  his  paper  entitled  "Certain  seed-infesting  chalcid  flies," 
where  an  account  is  given  of  practically  the  entire  life  history  of  this 
insect.  The  egg  is  deposited  by  the  female  within  the  seed  of  an 
apple  when  the  apple  is  about  three-fourths  of  an  inch  in  diameter. 
The  young  larva  feeds  within  the  seed  and  develops  until  it  hibernates 
as  a  larva  within  the  seed,  pupating  early  in  the  spring  and  emerging 
as  an  adult  in  June.    As  this  species  is  not  of  any  economic  importance 
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so  far  as  forest  trees  are  concerned,  no  more  details  concerning  it  need 
be  given,  but  any  one  wishing  to  obtain  information  regarding  this 
insect  may  consult  the  above-mentioned  paper  by  Crosby. 

BIBLIOGRAPHY. 

Ichneumon  nigricornis  Berger,  1803,  p.  141. 

Torymus  druparum  Boheman,  1833,  p.  361.    J     $ 

Synlomaspis  pubescent  (Foerster)  Mayr,  1874,  p.  103.    (There  is  some  doubt  as  to  this 

being  the  same.) 
Mokrezecki,  1906,  pp.  390-392,  figs.  1-2. 
Synlomaspis  druparum  (Boheman)  Guerin-Meneville,  1865,  pp.  83-85. 

Thomson,  1875,  p.  76, 

Horvath,  1886,  p.  127. 

Schlechtendal,  1888,  p.  416. 

Dalla  Torre,  1898,  p.  294. 

Rodzianko,  1908. 

Crosby,  1909,  pp.  36^-375,  figs.  67-76. 

MEGASTIGMXJS  SP. 

A  species  of  Megastigmus  is  recorded  by  Riley  through  rearings 
conducted  by  Borries,  from  the  Japanese  Abies  mariesii.  Nothing 
more  is  known  about  this  species. 

BIBLIOGRAPHY. 

Jiegastigmu*  D.  Riley,  1893,  p.  360. 

MEGASTIGMUS  BREVICATTDIS  Ratzeburg. 

This  insect  is  considered  by  its  original  describer  as  probably  a 
parasite  of  a  gall  fly  inhabiting  the  fruit  of  mountain  ash  (Sorbus 
8candica),  but  Crosby  has  proven  the  species  as  entirely  phytophagous 
in  habit,  and  has  reared  it  from  seeds  of  Sorbus  aucuparia.  Crosby 
describes  the  larva  as  white,  smaller  than  the  larva  of  Syntomaspis 
druparum,  from  which  it  may  be  distinguished  by  the  mandibles 
having  four  teeth  on  their  inner  margin  and  by  the  absence  of  brown 
tubercules  on  the  face.  The  oviposition  habit  and  the  egg  of  this 
species  are  unknown,  but  it  may  be  presumed  that  they  are  similar 
to  those  of  the  foregoing  species. 

BIBLIOGRAPHY. 

Megastigmus  brevicaudis  Ratzeburg,  1852,  p.  225. 
Dalla  Torre,  1898,  p.  286. 
Crosby,  1909,  pp.  375-377,  figs.  78-79. 

MEGASTIGMXJS  STROBJXOBITJS  Ratzburg. 

The  original  describer  of  this  insect  considered  it  to  be  parasitic 
on  Toririx  strobUotinaf  but  since  then  it  has  been  shown  by  Judeich 
and  Nitsche  that  this  species  lives,  as  do  other  species  of  Megastigmus, 
within  the  seeds  of  plants,  this  species  choosing  the  amabilis  fir  (Abies. 
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amabilis).  They  also  state  that  this  species  is  distinct  from  Megas- 
tignius  spermotropJiusf  and  that  the  larva  is  about  4  millimeters  long, 
whitish  in  color,  and  that  the  mandibles  have  three  inner  teeth. 
Crosby  records  this  species  in  Abies  pectinata.  Riley  records  it  from 
Hooker  hemlock  (Tsuga  mertensiana  hookeriana)  and  from  Abies 
excdsa. 

BIBLIOGRAPHY. 

Mcgastigmus  strobilobius  Ratzeburg,  1848,  p.  182. 

Judeich  and  Nitsche,  1893,  p.  704;  1895,  p.  1339. 
Riley,  1893,  p.  260. 
Crosby,  1909,  p.  368. 
Mcgaztigmus  pictus  (Foerster)  Mayr,  1874,  p.  138. 

Cameron,  1879,  p.  138. 

Dalla  Torre  (in  part),  1898,  p.  287. 

MEGASTIGMXJS  PINTTS  ParfLtt. 

This  species  was  considered  by  its  original  describer  to  be  a  parasite 
on  some  species  of  Cynips  which  infested  the  seeds  of  the  bristle-cone 
fir  (Abies  venusta)  (according  to  the  original  describer  this  was  con- 
sidered as  Picea  bracteata),  of  a  new  species  of  Tsuga,  and  of  the 
noble  fir  (Abies  nobUis).  In  the  original  account  "etc."  is  added 
after  the  foregoing  list,  which  implies  that  other  coniferous  seeds  are 
attacked  by  this  insect.  Riley,  in  referring  to  material  reared  by 
Mr.  Borries,  of  Copenhagen,  Denmark,  adds  that  this  species  has  been 
reared  from  the  seeds  of  Shasta  fir  (Abies  magmfica),  from  the  white 
fir  (Abies  concolor),  from  the  grand  fir  (Abies  grandis),  and  from  the 
amabilis  fir  (Abies  amabilis),  but  as  Riley  allows  great  variation 
within  this  species  it  may  be  that  some  of  these  rearings  actually 
contained  some  of  the  other  species  of  Megastigmus.  Other  than  the 
above  mentioned  list  of  food  plants  nothing  is  published  concerning 
the  biology  of  this  species. 
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MEGASTIGMXJS  SPERMOTROPHUS  Wachtl. 

This  insect  was  originally  described  in  1893  by  Wachtl,  and  at  that 
time  Wachtl  stated  with  assurance  that  this  species  of  Megastigmus 
was  phytophagous  and  lived  within  the  seeds  of  the  Douglas  fir 
(Pseudotsuga  taxifolia).  Since  then  two  papers  have  treated  this 
insect  in  some  detail.  The  first  of  these  was  by  MacDougall  in  1906. 
MacDougall  knew  the  larva  and  felt  reasonably  sure  that  this  species 
was  phytophagous.  Some  of  his  statements  as  to  emergence  are  not 
without  interest ;  he  states  that  from  a  lot  of  seeds  harvested  in  Octo- 
ber. 1904,  he  found  larvae  in  May.  June,  July,  August,  September,  Octo- 
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ber,  and  November,  1905,  and  seemed  to  be  of  the  opinion  that  the 
great  variation  in  the  dates  of  emergence  of  this  insect  was  due  to  the 
irregularity  of  the  hatching  of  the  eggs  and  the  coming  to  maturity 
of  the  larv».  It  may  be,  however,  that  the  females  which  had 
emerged  in  the  receptacle  containing  the  seeds  oviposited  within  the 
seeds,  thus  accounting  for  the  larv»  found  in  the  months  of  July, 
August,  September,  October,  and  November,  1905,  when  the  larv® 
which  would  be  adults  in  the  spring  of  1906  should  be  feeding  within 
the  seeds.  MacDougall  does  not  give  sufficient  information  to  make 
his  statement  concerning  variation  in  emergence  conclusive,  while 
rearings  by  Crosby,  Crosier,  and  Wachtl  confirm  this  last  supposition. 

The  egg  has  been  obtained  by  Crosby  by  dissection  of  a  female  and 
is  described  by  him  as  "  white,  smooth,  and  spindle-shaped  with  a 
very  long  pedicel  at  the  anterior  end  and  the  vestige  of  one  at  the 
opposite  end.  Length  of  body  of  egg,  .36  mm. ;  tail-like  process, 
.9  to  1.2  mm."  The  larva  described  by  Crosby  is  as  follows:  "The 
full-grown  larva  is  yellowish  white  with  brownish  mouth  parts; 
its  length  varies  from  2.5  to  3.5  millimeters.  The  surface  is 
smooth  without  apparent  sculpture,  and  the  hairs  are  very  sparse 
and  microscopic  in  size.  The  inner  margin  of  the  mandibles  is  pro- 
vided with  three  sharp  teeth.,;  The  pupa  is  described  by  Crosby  as 
follows:  "The  pupa  is  yellowish  white  and  in  the  female  has  the 
ovipositor  curved  over  the  back  and  reaching  to  about  the  middle  of 
the  thorax.    Length  of  female  pupa,  3  mm. ;  of  male,  2.5  mm. " 

The  oviposition  of  this  species  is  unknown,  and  the  shape  of  the  egg 
after  having  been  deposited  is  not  known.  Neither  has  this  insect  been 
recorded  as  having  been  reared  from  the  seeds  of  any  Douglas  fir  raised 
in  the  United  States.  All  seeds  from  which  it  has  been  reared  were 
collected  in  Aberdeenshire,  Scotland,  on  the  estate  of  Mr.  John 
Crosier.  In  this  statement  we  must  except  the  seeds  from  which  the 
species  was  reared  by  Wachtl,  as  it  is  presumed  that  these  were  col- 
lected somewhere  in  the  northwestern  United  States.  Crosby  also 
records  the  larvae  within  the  seeds  of  Douglas  fir  in  Colorado,  but 
these  seeds  came  from  a  nursery  firm  and  definite  locality  could  not 
be  secured. 

Up  to  the  present  time  this  is  the  most  injurious  chalcidid  on 
forest  trees  which  has  received  the  attention  of  any  entomologist. 
The  attention  which  this  insect  has  received  in  America,  with  the 
exception  of  the  work  done  by  Crosby,  has  been  nil.  MacDougall 
recommends  as  protection  from  this  species  that  the  cones  be  gathered 
as  soon  as  ripe,  and  that,  as  soon  as  they  will  permit,  the  seed  be 
thrashed  from  them,  and  that  this  be  fumigated  without  delay  with 
bisulphid  of  carbon.  No  experiments  have  been  published  concern- 
ing the  results  of  such  fumigation,  but  except  for  killing  the  larvae 
within  the  seed  and  preventing  another  generation  of  adults  this 
method  can  not  be  considered  as  valuable. 
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STTMMABY. 

Up  to  the  present  time  there  are  seven  species  of  chalcidid  flies 
which  are  known  to  attack  the  seeds  of  the  following  forest  trees: 

Sorbus  scandica. 
Mountain  ash. 


Sorbus  aucuparia. 

Sorbvs  latifoliat 

Amabilis  fir Abies  amabilis. 

White  fir Abies  concolor. 

Great  silver  fir Abies  grandis. 

Shasta  fir Abies  magnified. 

Bristlecone  fir Abies  venusta. 

Noble  fir Abies  nobilis. 

Abies  excelsa. 
Three  exotic  firs Abies  pectinate. 

Abies  marierii. 

Hooker  hemlock Tsuga  mertensiana  hookeriana. 

Unknown  Tsuga Tsuga  sp.  (?) 

Douglas  fir Pseudotsuga  taxi/olia. 

Of  these  seven  species  the  eggs  of  two  are  known,  the  larvre  of  four, 
the  pupae  of  two,  the  oviposition  habit  of  one,  and  the  emergence  dates 
of  three.  The  only  species  of  which  the  life  history  has  been  com- 
pletely traced  is  that  of  the  apple-seed  chalcidid  (SyrUomaspis 
druparum)  which  is  also  known  to  attack  the  seeds  of  mountain  ash. 
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LETTER  OF  TRANSMITTAL 


U.  S.  Department  of  Agriculture, 

Bureau  of  Entomology, 
Washington,  D.  C,  December  IS,  1910. 

Sir:  I  have  the  honor  to  transmit  herewith  the  manuscript  of  a 
bulletin  to  be  entitled  "Synopsis,  Catalogue,  and  Bibliography  of 
North  American  Thysanoptera,  with  Descriptions  of  New  Species." 

During  the  past  few  years  the  order  Thysanoptera  in  America  has 
been  the  subject  of  increased  study  by  entomologists,  not  only  on 
account  of  the  extreme  interest  attaching  to  the  insects  themselves, 
but  also  by  reason  of  the  considerable  importance  which  several  of 
the  species  have  attained  as  pests  of  horticultural  and  other  crops. 
Mr.  Moulton,  while  in  the  employ  of  this  bureau,  was  a  part  of  the 
time  engaged  in  a  study  of  two  very  destructive  species  in  California, 
namely,  the  pear  thrips  (Euthrips  pyri  Daniel)  and  the  orange  thrips 
(Euthrips  citri  Moulton),  and  the  present  paper  is  an  outgrowth  of 
data  and  specimens  collected  during  his  investigation  of  these  insects 
for  the  bureau. 

An  up-to-date  synopsis  and  catalogue  of  the  Thysanoptera  is 
greatly  to  be  desired  and  will  be  of  much  use  to  students  of  this  order. 
I  would  therefore  recommend  the  publication  of  this  paper  as  Tech- 
nical Series  No.  21  of  the  Bureau  of  Entomology. 
Respectfully, 

L.  O.  Howard, 
Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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IHTTBODTJCTIOHT. 

The  many  recent  publications  on  American  thrips,  and  especially 
the  descriptions  of  new  species  with  their  added  notes,  have  con- 
stantly impressed  the  writer  with  the  need  of  a  catalogue  of  these 
already  known  species,  with  references  to  their  habitat  and  food  plants 
and  to  notes  on  their  life  history.  The  writer  is  also  impressed  with 
the  need,  for  future  workers,  of  a  uniform  method  in  describing  new 
species. 

Several  English  and  European  entomologists  have  published 
extensively  on  European  thrips,  but  it  is  only  within  the  last  decade 
that  American  writers  have  given  more  than  passing  notice  to  these 
insects.  Several  species  of  injurious  thrips,  in  both  the  East  and 
West,  have  been  carefully  studied,  and  these  economic  problems,  it 
seems,  have  been  largely  the  incentive  for  the  other,  the  systematic 
work.  The  grass  thrips  (Anaphothrips  striatus  Osborn),  the  straw- 
berry thrips  (Euthrips  tritici  Fitch),  the  onion  thrips  (Thrips  tabaci 
Iindeman),  the  tobacco  thrips  (Euthrips  fascus  Hinds),  the  green- 
house thrips  (Heliothrips  hsemonhoidalis  Bouch6),  the  bean  thrips 
(Heliothrips  fasciatus  Pergande),  the  orange  thrips  (Euthrips  citri 
Moulton),  and  lastly  the  pear  thrips  (Euthrips  pyri  Daniel)  are  all 
examples  of  what  serious  pests  this  group  includes.  Already  many 
agents  of  the  Bureau  of  Entomology  of  the  United  States  Depart- 
ment of  Agriculture  and  various  State  and  county  workers  have  spent 
much  time  and  money  in  learning  the  habits  of  these  several  inju- 
rious forms.  California,  unfortunately,  harbors  all  of  the  above- 
mentioned  species  except,  so  far  as  we  know,  the  tobacco  thrips. 

Messrs.  Hood,  Shull,  Franklin,  and  D.  L.  Crawford  have  published 
extensively  on  these  insects  since  the  monograph  by  Dr.  W.  E.  Hinds 
appeared.  The  writer  also  knows  of  others  who  are  collecting  thrips 
and  preparing  manuscript  on  description  of  new  species.  It  seems 
opportune,  therefore,  for  the  sake  of  future  workers,  that  a  uniform 
method  of  describing  species  be  adopted.    The  writer,   therefore, 
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includes  an  outline,1  which  has  been  found  most  satisfactory  in  his 
own  work. 

Thrips  are  such  minute  insects  that  it  is  necessary  for  accurate 
study  that  they  be  mounted  on  slides.  The  writer  has  been  able  to 
get  the  best  results  by  treating  them  in  the  following  way:  The  thrips 
should  be  collected  and  killed  by  dropping  them  directly  into  75  or  80 
per  cent  alcohol;  they  should  be  dehydrated  by  passing  them  succes- 
sively through  90  per  cent,  95  per  cent,  and  absolute  alcohol,  and  then 
cleared  in  xylol  or  cedar  oil,  and  mounted  in  balsam.  One  specimen 
only  should  be  placed  under  a  cover  glass;  but  by  using  small 
cover  glasses,  two  can  be  placed  side  by  side  on  a  single  slide.  Glycerin 
jelly  mounts  ate  not  to  be  desired. 

The  present  paper  includes  118  species  of  known  American  thrips, 
which  are  variously  divided  among  40  genera.  Descriptions  of  2 
genera,  10  species,  and  1  variety  are  herewith  presented.  The 
bibliography  includes  only  references  to  recent  publications. 

'CLASSIFICATION   OF   HTOBTH   AMERICA?   THYSABTOPTEBA. 
KEY  TO  THE  SUBORDERS  AND  FAMILIES. 

I.    SUBORDER  TEREBRANTIA. 

Female  with  a  sawlike  ovipositor.  Terminal  abdominal  segment  of  female  conical 
and  of  male  broadly  rounded.  WingB  usually  present;  fore  pair  strongest, 
with  more  or  less  well-developed  veins;  membrane  of  wings  with  micro- 
scopic hairs. 

a.  Antennae  with  nine  segments.  Fore  wings  broad  and  rounded  and  with  promi- 
nent ring  veins  and  cross  veins.    Ovipositor  upcurved. 

(A.)  Family  jEolotheipid<b. 

of.  Antennae  with  seven,  eight,  nine,  or  ten  segments.  Wings  present  or  want- 
ing; when  present  usually  narrow  and  pointed  at  tips.  Ovipositor  down- 
curved  (B.)  Family  Thhipid^e. 

»  Order  Followed  in  Describing  Thysanoptera. 

Name. 

Measurements:  Head  length,  width;  prothorax  length,  width;  mesothorax  width;  abdomen  width; 
length  of  tube  in  the  PhJoeothripidte;  total  body  length;  antenna?,  length  of  segments  in  microns,  total 
length.   Note  any  variations. 

General  color,  with  variations. 

Head:  Comparative  size,  shape  (frons,  cheeks),  markings,  spines. 

Eyes:  Size,  shape,  position  on  head,  color;  shape  and  size  of  facets;  presence  or  absence  of  plloslty. 

Ocelli'  Present  or  wanting,  size,  position,  color. 

Mouth-cone:  Comparative  size,  shape;  maxillary  palpus,  shape,  segments;  labial  palpus,  shape,  seg- 
ments. 

Antennae:  Number  of  segments,  total  length  compared  with  head,  color,  markings  including  spines, sense 
cones  and  areas. 

Prothorax:  General  shape,  size,  angles,  number  and  position  of  spines,  color. 

Mesothorax:  Shape,  comparative  size,  color. 

MeUtfhorax  or  ptetihorax:  Ditto. 

Leg*:  Shape,  markings  of  claws  or  spines,  color. 

Wings:  Fore  wings,  size,  shape,  veins,  spines  or  hairs,  fringe,  color;  hind  wings,  ditto. 

Abdomen:  Shape,  markings,  spines;  shape  of  tube  in  Phlceothripidtr. 

Number  of  specimens  from  which  described. 

Habitat. 

Food  plants. 

Notes:  Including  time  of  year  when  adults  are  taken. 

Descriptions  of  males  should  follow  the  same  outline  as  for  females. 

Notes  on  larval  stages. 
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II.    SUBORDER  TUBULIFERA. 

Female  without  sawlike  ovipositor.  Terminal  abdominal  segment  tubular  in  both 
sexes.  Wings  usually  present;  fore  pair  only  with  a  rudimentary  median 
longitudinal  vein ;  membrane  of  wings  without  microscopic  hairs.  Antennae 
with  eight  segments,  or  sometimes  only  seven. 

(C.)  Family  Phixbothrifida. 

KEY  TO  THE  GENERA. 

A.    Family  JSolothripijxb. 

1.  All  segments  of  antennae  freely  movable  and  diminishing  in  size  gradually  toward 

the  tip. 
a.  Maxillary  palpi  with  seven  or  eight  segments;  wings  with  bands. 
6.  WingB  with  dark  cross-bands;  maxillary  palpi  with  seven  segments. 

(1)  Orotkrips  Moulton. 
y.  Wings  with  dark  longitudinal  bands  along  posterior  margin;  max  Hilary  palpi 

with  eight  segments (2)  Erytkroihnps  new  genus. 

o/.  Maxillary  palpi  three-segmented,  labial  palpi  two-segmented;  wings  without 
dark  cross-bands (3)  Ankothrips  Crawford. 

2.  Last  four  segments  of  antennae  closely  united  and  together  shorter  or  a  little  longer 

than  the  fifth;  maxillary  palpi  three-segmented,  labial  palpi 
four-segmented (4)  JEolothrips  Haliday. 

B.    Family  Thbipida. 

1.  Antennae  with  seven  segments. 

a.  Body  with  deeply  reticulated  structure;  wings  broad,  reticulated,  and  without 

front  fringe (5)  Parthenathrips  Uzel. 

of.  Body  without  reticulated  structure;  wings  pointed,  front  fringe  present. 

6.  Maxillary  palpus  with  two  segments (6)  Baliothrips  Haliday. 

l/.  Maxillary  palpus  clearly  with  three  segments (7)  Thrips  Linnaeus. 

2.  Antennae  with  eight  segments  (with  six  segments  in  Aptinothrips  rufus  var.  con- . 

nattiicornii). 
a.  Body  with  reticulated  structure,  wings  present. 
b.  Lust  segment  of  antenna  long  and  slender  and  very  much  longer  than  segment  7. 
e.  style  longer  than  segment  6;  prothorax  much  shorter  than  head;  spines  on 

veins  pointed (8)  Heliothrips  Haliday. 

cf.  style  shorter  than  segment  6;  prothorax  about  as  long  as  head;  spines  on 
wings  long,  strong,  and  with  dilated  tips. 

(9)  Echxnotkrips  new  genus. 
y.  Last  segment  of  antenna  not  noticeably  long  and  slender  and  only  a  little 
longer  than  segment  7;  style  shorter  than  segment  6. 

(10)  Dictothrips  Uzel. 
of.  Body  without  reticulated  structure  (except  in  Serioothrips  reticulaku*). 
b.  Abdomen  having  a  silky  luster  (when  living  or  in  dried  condition),  because 
of  covering  of  extremely  small  hairs. 

(11)  Sericothrip*  Haliday. 
y.  Abdomen  without  small  hairs  giving  it  a  silky  luster. 

c.  Last  two  antennal  segments  longer  than  the  sixth (12)  Raphuhthrips  Uzel. 

tf.  Last  two  antennal  segments  shorter  than  the  sixth. 
d.  Terminal  segment  of  abdomen  with  a  pair  of  extremely  stout,  short  spines 

near  the  tip  above (13)  Limothrips  Haliday. 

df .  Terminal  abdominal  segments  without  stout  spines. 
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e.  Antennae  with  second  segment  drawn  out  into  an  acute  process  on  outer 
angle;  fore  femora  usually  broad  and  with  small  tooth  ai 

end  on  outside (14)  Ckirothrips  Haliday. 

ef.  Antennae  with  second  segment  normally  symmetrical*  fore  femora 
smaller  and  without  tooth. 
/.  Ocelli  and  wings  wanting;  hairs  upon  the  end  of  the  abdomen  short 

and  as  a  rule  very  weak (15)  Aptinothrips  Haliday. 

/'.  Ocelli  and  wings  present;  hairs  upon  the  end  of  the  abdomen  moder- 
ately long  and  proportionately  stout.     * 
g.  With  a  long  spine  at  the  middle  of  each  side  of  pro  thorax;  spines  on 

body  and  wings  very  strong (16)  Scolothrips  Hinds. 

g/.  Without  a  spine  at  the  middle  of  each  side  of  pro  thorax. 
h.  Ovipostor  long  and  extending  considerably  beyond  tip  of  abdo- 
men   (17)  Scirtothrips  Shull . 

hf .  Ovipostor  not  unusually  long  and  not  extending  beyond  tip  of 
abdomen (18)  Euthrips  Targioni-Tozzetti. 

3.  Antennae  with  apparently  nine  segments. 

a.  Head  only  slightly  wider  than  long;  wings  not  regularly  set  with  spines;  spines 
weak  and  not  conspicuous. (19)  Anaphothrips  Uzel. 

a? .  Head  fully  one  and  one-half  times  as  wide  as  long;  wings  set  regularly  with 
spines (20)  Pseudothrips  Hinds. 

4.  Antenna?  with  clearly  nine  segments,  sometimes  apparently  ten. 

(21)  Heterothrips  Hood. 
C.    Family  Phixeothripid^:. 

1.  Head  about  as  long  as  wide  and  either  shorter  or  only  a  little  longer  than  the  pro- 
thorax, 
a.  Antenna?  with  seven  segments. 
b.  Antenna?  one  and  one-half  times  as  long  as  head;  head  rounded  in  front  and 
about  as  wide  as  long;  basal  segments  of  antenna?  subap. 

proximate (22)  Allothrips  Hood. 

o'.  Antenna?  two  and  one-half  times  as  long  as  head;  head  rectangular;  basal 
segments  of  antenna?  widely  separated  and  placed  on  the 
prominent  anterior  angles  of  the  head. 

(23)  Rhaptothrips  Crawford. 

of .  Antenna?  with  eight  segments  and  one  and  one-half  to  twice  as  long  as  head. 

b.  Width  of  abdomen  of  females  not  nearly  equal  to  one-half  its  length;  wingB 

constricted  in  the  middle. 

c.  Mouth-cone  not  longer  than  its  breadth  at  base;  labrum  narrowed  toward 

the  tip  but  not  sharply  pointed;  fore  femora  but  slightly 

thickened;  fore  femora  of  males  without  large  curved  tooth 

on  inner  side (24)  Anthothrips  Uzel. 

</.  Mouth-cone  reaching  nearly  to  hind  edge  of  presternum;  labrum  blunt;  fore 
femora  of  females  thickened,  of  males  greatly  enlarged  and 
with  a  large  curved  tooth  on  inner  Bide. 

(25)  Aleurodothrips  Franklin. 
y.  Width  of  abdomen  of  females  equal  to  about  one-half  its  length. 

c.  Head  narrowed  in  front (26)  Eurythrips  Hinds. 

cf .  Head  not  narrowed  in  front. 

d.  Third  antennal  segment  very  short  and  narrow (27)  Ltssothrips  Hood. 

d/.  Third  antennal  segment  normal. 

e.  Segment  8  of  antenna  shorter  than  segment  7 (28)  Trichothrips  Uzel. 

ef .  Segment  8  of  antenna  very  slender  and  noticeably  longer  than  segment  7 . 

(29)  Plectothrtps  Hood. 
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2.  Head  considerably  longer  than  wide  and  longer  than  the  pro  thorax, 
a.  Head  less  than  twice  as  long  as  wide. 

6.  Fore  femora  each  with  a  tooth  on  the  inner  side  near  the  end. 

(30  AoarUhothrips  Uzel. 
I/.  Fore  femora  unarmed. 

c.  Wings  wanting  or  reduced  to  pads  (or  very  short  and  weak  if  fully  developed). 
d.  Mouth-cone  shorter  than  its  width  at  base,  labrum  not  narrowed  in  the 

middle  and  with  a  blunt  tip (31)  Cephalothrips  Uzel. 

d'.  Mouth-cone  as  long  as  its  width  at  base,  labrum  sharply  pointed. 

e.  Cheeks  with  spine-bearing  warts (32)  Malacothrips  Hinds. 

tf.  Cheeks  without  spine-bearing  warts (33)  Neoihrips  Hood. 

cf.  Wings  fully  developed. 
d.  Wings  constricted  in  the  middle. 
e.  Mouth-cone  broadly  rounded  at  the  end;  wings  only  slightly  narrowed 

in  the  middle (34)  Cryptotkrip*  Uzel. 

e/.  Mouth-cone  constricted  at  the  end;  wings  considerably  narrowed  in 
the  middle  and  having  somewhat  the  shape  of  a  sole. 
/.  Head  nearly  twice  as  long  as  wide;  mouth-cone  reaching  nearly  across 

presternum (35)  Leptothrips  Hood. 

/'.  Head  only  a  little  longer  than  broad;  mouth-cone  reaching  only  to 

middle  of  proeternum (36)  Zygothrips  Uzel. 

df.  Wings  of  equal  width  throughout. 
e.  Cheeks  with  a  few  very  small  warts,  each  of  which  bears  a  small  spine. 

(37)  Phlceothrips  Haliday. 

tf .  Cheeks  without  such  warts (38)  Liothrips  Uzel. 

of.  Head  more  than  twice  as  long  as  wide;  individuals  very  large. 

6.  Antennae  one  and  one-sixth  to  one  and  one-half  times  as  long  as  head;  fore 
tarsi  of  females  unarmed,  of  males  each  armed  with  a  tooth; 
without  prominent  spines  along  fore  margin  of  pro  thorax. 

(39)  Idolothrips  Haliday. 
V.  Antennae  twice  as  long  as  head;  color  brown  to  dark  brown;  fore  tarsi  not 
armed;  four  prominent  spines  along  fore  margin  of  protho- 
rax,  two  of  which  stand  on  the  outer  angles. 

(40)  Megalothrips  Heeger. 

KEY  TO  THE  SPECIES. 

(1)  Genus  Obothrtps  Moulton. 

1.  Segment  2  of  antenna  quite  uniform  brown;  segment  3  not  constricted  in  the  middle; 

sense  areas  on  segments  3  and  4  elongate. 

(1)  Orothrips  heUoggii  Moulton. 

2.  Segment  2  of  antenna  brown  at  base,  yellow  at  tip;  segment  3  constricted  in  the 

middle;  sense  areas  on  segments  3  and  4  ovoid. 

(2)  Orothrips  heUoggii  yosemitii,  new  variety. 

(4)  Genus  JSolothbtps  Haliday. 

1.  Fore  wings  with  dark  cross-bands, 
a.  White  band  around  abdominal  segments  1  and  2;  last  four  segments  of  antennae 
much  longer  than  fifth. 
6.  Segments  2  and  3  of  abdomen  white;  wings  with  cross- veins. 

(5)  J2olothrip8  tricolor  Hinds. 
V.  Segments  1,  2,  and  posterior  half  of  3  white;  wings  without  cross-veins. 

(6)  JSolothrips  vespiformis  Crawford. 
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a.  Without  white  band  around  first  two  abdominal  segments;  last  four  segments  of 
antennae  approximately  as  long  as  the  fifth  alone. 

(7)  Jk>hthripsfa*datus  Linnaeus. 
2.  Each  fore  wing  with  dark  longitudinal  band  along  posterior  margin. 

a.  With  veins  in  anterior  wings  normal  as  in  most  species  of  this  genus. 

(8)  JEolothrip*  huwanaii  Moulton. 
af.  Without  veins  in  anterior  wings (9)  JEolothrip*  Umgicep*  Crawford. 

(7)  Genus  Thbips  Linnaeus. 

1.  Head  considerably  wider  than  long. 

a.  Body  color  dark  brown,  thorax  and  other  parts  orange-tinted,  inner  crescents 
bordering  ocelli  orange-red;  individuals  large,  about  1.25  mm.  in 
length. 
b.  Wings  light  brown,  with  lighter  colored  area  near  base. 

(12)  Thrip*  madronU  Moulton. 

&'.  Wings  uniform  dark  brown  to  brown (13)  Thrip*  magma,  new  species. 

af.  Body  color  light  yellow  to  light  brown  or  brown;  inner  crescents  bordering  ocelli 
light  brown;  body  length  about  1  mm. 
6.  Ocelli  subapproximate;  posterior  longitudinal  vein  of  fore  wing  with  about 
fourteen  to  seventeen  regularly  placed  spines. 

(14)  Thrip*  tabaci  Lindeman. 
V .  Ocelli  widely  separated,  anterior  one  on  frons  and  directed  forward;  posterior 
longitudinal  vein  bearing  about  seven  spines. 

(15)  Thrip*  abdominalis  Crawford. 

2.  Head  about  as  long  as  wide. 

a.  Color  uniform  light  lemon-yellow (16)  Thrip*  bremnaii  Moulton. 

af.  Color  of  head  brown,  of  thorax  reddish  orange-brown,  of  abdomen  pale  yellow  to 
gray-brown (17)  Thrip*  perplexu*  Beach. 

(8)  Genus  Heliothrips  Haliday. 

1.  All  tibiae  yellow. 

a.  Antennae  nearly  three  times  as  long  as  head ;  wings  shaded  brown,  with  two  more 
or  less  distinct  whitish  cross-bands  and  whitish  at  tip. 

(18)  Heliothrips  femoralis  Reuter. 

af.  Antennae  about  twice  as  long  as  head;  wings  almost  white,  shaded  light  brown 
along  veins (19)  Heliothrips  h&morrhoidalis  Bouche\ 

2.  Middle  and  hind  tibiae  brown. 

a.  Antennae  two  and  one-half  times  as  long  as  head,  segments  3  and  4  modioliform, 
maxillary  palpi  three-segmented . . .  (20)  Heliothrips  fasciatus  Pergande. 

af.  Antennae  twice  as  long  as  head,  segments  3  and  4  fusiform;  maxillary  palpi  two- 
segmented (21)  Heliothrips  fasciapenni*  Hinds. 

(11)  Genus  Sericothrips  Haliday. 

1.  Wings  fully  developed  or  rudimentary. 
a.  Wings  fully  developed. 
6.  Fore  wings  dusky  or  gray-brown  and  more  or  less  distinctly  marked  with  whitish 
cross-bands;  general  color  yellowish  to  dusky  gray. 

(24)  Sericothrips  variabilis  Beach. 
V .  Fore  wings  black,  with  two  broad  white  cross-bands,  and  white  at  tip;  general 

color  blackish (25)  Sericothrips  pulchellus  Hood. 

af.  Wings  reduced  or  fully  developed;  body  dark  brown  to  nearly  black,  except  seg- 
ments 4,  5,  and  6  of  abdomen,  which  are  almost  white. 

(26)  Sericothrips  cingulatus  Hinds. 
0 
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2.  Wings  wanting. 

a.  Body  very  dark  brown,  nearly  black;  pterthorax  yellow  to  yellow-brown;  legB 

brown (27)  Sericotkrips  apteris  Daniel. 

of.  Body  uniform  brown;  surface  of  body  strongly  reticulated;  legs  yellow. 

(28)  Sericotkrips  reticulatus  Moulton. 
a".  Body  and  legs  uniform  brown;  four  stout  spines  on  dorsal  side  of  segment  9. 

(29)  Sericotkrips  stanfordii  Moulton. 

(14)  Genus  Chirothrips  Haliday. 

1.  With  two  moderately  long  spines  at  each  hind  angle  of  pro  thorax;  two  longitudinal 

veins  in  each  fore  wing;  fore  wings  gray-brown. 

(31)  Ckirotkrips  manicaius  Haliday. 

2.  With  one  moderately  long  spine  at  each  hind  angle  of  pro  thorax;  one  median  longi- 

tudinal vein  in  each  fore  wing,  five  spines  on  apical  part  of  wing 
where  second  vein  should  be (33)  Chirothrips  mexicanus  Crawford. 

3.  Without  spines  at  hind  angle  of  pro  thorax. 

a.  Abdomen  light  yellow (34)  Chirothrips  obesus  Hinds. 

a7.  Abdomen  light  brown (36)  Chirothrips  crassus  Hinds. 

(18)  Genus  Euthrips  Targioni-Tozzetti. 

1.  Without  prominent  spines  on  fore  angles  of  prothorax,  longitudinal  veins  not  regu- 

larly set  with  spines. 
a.  Head  noticeably  wider  than  long;  general  color  white  to  light  yellow  or  orange. 
6.  Last  two  segments  of  antennae  rather  long  and  slender,  and  together  about  two- 
thirds  as  long  as  segment  6;  wings  shaded  brown,  with  transparent 
whitish  areas  near  base  and  at  tip;  ring  vein  and  longitudinal  veins 

not  conspicuous (39)  Euthrips  orchidii  Moulton. 

V .  Last  two  segments  of  antennae  not  noticeably  elongate  and  slender  and  together 
about  one-half  as  long  as  segment  6. 
c.  Ring  vein  and  at  least  a  part  of  fore  vein  conspicuous;  color  of  body  orange- 
yellow. 
d.  Wings  shaded  brown;  fore  part  of  longitudinal  vein  alone  conspicuous. 

(40)  Euthrips  parvus,  new  species. 

df.  Wings  not  shaded  brown;  both  longitudinal  veins  present,  with  three  or 

four  scattered  spines  on  each,  one  of  which  standaat  the  abrupt  ending 

of  each  vein (41)  Euthrips  citri  Moulton. 

C*.  Ring  vein  and  longitudinal  veins  not  conspicuous;  group  of  six  spines  on  basal 
part  of  wing  where  anterior  vein  should  be  and  nine  on  outer  half 
where  posterior  vein  should  be;  color  of  body  and  wings  clear  white, 
outer  half  of  antennae  dark  brown. . .  (42)  Euthrips  albus,  new  species. 
of.  Head  about  as  long  as  wide;  general  color  brown,  thorax  sometimes  orange- 
brown. 
b.  Basal  segment  of  antennas  concolorous  with  head  and  with  segment  2;  wings 
brown,  with  an  irregular,  somewhat  triangular  transparent  area 
near  base;  two  long  prominent  spines  between  posterior  ocelli; 
without  prominent  spines  along  posterior  margin  of  prothorax;  legB 
brown,  concolorous  with  body,  except  tarsi,  which  are  lighter. 

(43)  Euthrips  pyri  Daniel. 
V .  Basal  segment  of  antennas  lighter  colored  than  head  and  segment  2;  wings 
uniform  light  brownish-gray,  without  whitish  area  near  base. 

(44)  Euthrips  ehrhornii  Moulton. 

2.  With  spines  on  fore  angle  of  prothorax;  longitudinal  veins  set  regularly  with 

spines. 
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a.  Fore  tibiae  armed  at  end  with  tooth.  Females  dark  brown;  wings  brown,  with 
whitened  area  near  base;  antennae  concolorous  with  head,  except 
segment  3,  which  is  light  yellow. 

(45)  Euthrips  ulici*  cali/ornicus  Moulton. 
of.  Fore  tibiae  not  armed  with  tooth. 
6.  Postocular  spines  wanting;  row  of  spines  along  anterior  margin  of  prothorax 
either  wanting  or  at  least  not  conspicuous,  except  often  the  third 
from  the  outer  margin, 
c.  Antennae  uniformly  brown  to  dark  brown,  concolorous  with  body;  winge 
light  brown,  veins  prominent;  spines  brown,  twenty-three  on  fore 
vein,  sixteen  on  hind  vein,  short  and  comparatively  stout;  white 
longitudinal  area  near  base  of  wing.  .(46)  Euthrips  minutus  Moulton. 
cf .  Antennae  with  segment  3  yellowish,  4  and  5  light  gray-brown,  yellowish  at 
base;  wings  gray-brown,  veins  not  prominent,  spines  on  wings  nor- 
mally long  and  stout,  fourteen  on  fore  vein,  ten  on  hind  vein. 

(Wings  may  be  reduced  to  pads) (47)  Euthrips  Juscus  Hinds. 

y.  Postocular  spines- conspicuous, 
c.  General  color  uniformly  brown  to  dark  brown,  no  shading  of  orange;  antennae 
with  segments  3,  4,  and  5  light  brown  to  yellow  and  shaded. 
d.  Uniformly  dark  brown;  fore  wings  shaded  dark  brown,  with  a  large 
whitened  area  extending  across  wing  near  base;  spines  on  wingB  all 

dark  brown (48)  Euthrips  insularis  Franklin. 

df.  Color  yellowish  brown;  fore  wings  uniformly  shaded  with  gray. 

(49)  Euthrips  nervosus  Uzel. 
tf.  General  color  whitish  to  yellow  or  yellowish  to  brown,  no  shading  or  orange. 
d.  Second  segment  of  antennae  with  a  double  spine-bearing  tubercle;  vertex 
of  head  depressed;  anterior  ocellus  directed  forward. 
e.  Color  uniformly  yellow;  surface  of  body  without  reticulation. 

(50)  Euthrips  cephalicus  Crawford. 
c/.  Color  uniformly  brown;  surface  of  body  reticulated. 

(51)  Euthrips  cephalicus  reHculatus  Crawford. 
df .  Second  segment  of  antennae  without  double  spine-bearing  tubercle;  ver- 
tex of    head   not  depressed;  anterior  ocellus  directed   upward; 
color  yellowish,  shaded  with  dusky  brown. 

(52)  Euthrips  helianthi  new  species. 
c//.  General  color  light  yellow   to   yellowish   brown;   thorax  or  other  parts 

decidedly  tinted  with  orange. 
d.  Head  pale  lemon-yellow  to  light  yellowish  brown;  thorax  orange-yellow; 
abdomen  brownish  yellow  to  brown;  segment  1  of  antenna  whitish 
to  light  brown;  segment  2  dark  brown. 

(53)  Euthrips  occidentalis  Pergande. 
df.  General  color  brownish  yellow,  not  uniform;  thorax  orange-yellow;  seg- 
ment 1  of  antenna  pale  yellow,  2  light  brown,  base  sometimes  yel- 
lowish  (54)  Euthrips  trUici  Fitch. 

d".  General  color  brown  to  dark  brown;  thorax  orange-brown. 

(55)  Euthrips  tritici  californicus,  new  variety. 

(19)  Genus  Anaphothrips  Uzel. 

1.  Without  spines  on  posterior  angles  of  prothorax;  cheeks  straight;  surface  of  abdo- 

men not  faintly  cross-striated;  crescents  of  ocelli  bright  orange- 
yellow (56)  Anaphothrips  striatus  Oebom. 

2.  With  one  stout  spine  on  posterior  angle  of  prothorax;  cheeks  arched;  surface  of 

abdomen  distinctly  cross-striated*,  crescents  of  ocelli  light  brown.     . 
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a.  Head  about  as  long  as  wide;  wings  shaded  gray-brown;  segments  5,  6,  7,  and  8 
of  abdomen  without  comblike  arrangement  of  spines  along  posterior 
margin;  color  uniformly  yellow  to  gray-brown. 

(57)  Anaphothrips  he$peru$  new  species. 

cf.  Head  noticeably  wider  than  long;  wingB  transparent;  segments  5,  6,  7,  and  8 

of  abdomen  with  conspicuous  comblike  arrangement  of  spines;  color 

of  head  and  prothorax  yellowish  or  orange-yellow,  abdomen  brown. 

(58)  Anaphothrips  tricolor  new  species. 

(21)  Genus  Hbterothrips  Hood. 

1.  Prothorax  twice  as  long  as  head;  antenna  with  apparently  nine  segments. 

a.  Antenna  without  circles  of  distal  sensoria  on  segment  4;  segment  3  light  yellow, 
palest  at  base;  segment  4  brownish,  palest  toward  base;  articulation 
of  segments  brown,  not  clear.  WingB  brown,  paler  at  base.  Ante- 
rior femora  shading  to  yellow  at  apex,  fore  tibiae  yellow,  shaded  with 
brown  laterally;  tarsi  yellow (60)  Eeterothrips  solids  Shull. 

af.  Antennae  without  distal  circles  on  segment  4;  segments  1  and  2  slightly  lighter 
than  body,  shaded  -laterally  with  black;  segment  3  light  yellow, 
with  a  narrow  subbasal  white  band;  distal  one-third  clouded  with 
brown;  segments  4  to  9  uniform  light  blackish-brown  except  band 
of  sensoria  on  segment  4.  Wings  blackish  brown,  with  a  broad  white 
band  near  base.  LegB  concolorous  with  body,  except  tarsi  and  distal 
part  of  fore  tibiae,  which  are  yellow. 

(61)  Eeterothrips  arisxmx  Hood. 

2.  Prothorax  less  than  twice  as  long  as  head;  antennae  with  apparently  10  segments; 

circles  of  sense  areas  on  segments  4  and  5  (corresponding  to  seg- 
ments 3  and  4  of  other  species  of  Eeterothrips);  segments  3  and  4 
(corresponding  to  segment  3  of  other  species)  light  yellow;  all  others 
dark  brown.    WingB  light  brown,  basal  one-sixth  clear. 

(62)  Eeterothrips  decaoornis  Crawford. 

(24)  Genus  Anthothbips  TJzel. 

1.  Postocular  spines  wanting;  antennae  almost  uniformly  brown,  except  segment  3 

and  base  of  4,  which  are  light  brown (65)  Anthothrips  niger  Osborn. 

2.  Postocular  spines  well  developed. 

a.  Segments  3  and  6  of  antennae,  eyes,  fore  tibiae,  all  tarsi,  and  other  lighter  parts  of 
body  shaded  with  orange-yellow. . .  (66)  Anthothrips  verbasci  Osborn. 
a?.  Intermediate  segments  of  antennae  and  other  light  parts  of  body  light  brown. 

(67)  Anthothrips  variabilis  Crawford. 

(26)  Genus  Eubtthbips  Hinds. 

1.  Width  of  abdomen  about  one  and  two-thirds  times  that  of  prothorax;  antennae 

twice  as  long  as  head (69)  Eurythrips  ampliventralis  Hinds. 

2.  Width  of  abdomen  about  one  and  one-fourth  times  that  of  prothorax;  antennae 

two  and  one-half  times  as  long  as  head.  (70)  Eurythrips  osborni  Hinds. 

(28)  Genus  Tbichothbips  Uzel. 

1.  Prominent  spines  on  body  with  blunt  or  dilated  tips;  most  forms  very  dark  brown 
or  nearly  black  (except  T.  angusticeps),  usually  with  short  wings 
(except  T.  longitubus), 
a.  Each  fore  tarsus  armed  with  a  tooth;  antennae  about  one  and  two-thirds  times 
as  long  as  head;  total  body  length  about  1.4  to  1.7  mm. 
71924°— 11 2 
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b.  Poetocular  spines  very  short  and  not  conspicuous. 
c.  Color  brown,  with  conspicuous  red  pigment  blotches;  mouth  cone  pointed 
and  reaching  beyond  posterior  margin  of  presternum;  segments 
1  and  2  of  antennae  brown,  unicolorous  with  body. 

(72)  Triehothrips  dens  Moulton. 
V.  Poetocular  spines  prominent. 
c.  Postocular  spines  acute;  color  of  body  black;  mouth  cone  blunt,  short, 
reaching  but  slightly  past  middle  of  presternum;  segments  1  and  2 
of  antennae  black,  segment  2  shading  to  lighter. 

(73)  Triehothrips  brevicuralis  Shull. 
cf .  Postocular  spines  prominent  and  nobbed  at  ends. 
d.  Color  of  body  brownish  yellow,  shaded  with  brownish  black,  with  maroon- 
colored  hypodermal  pigmentation;  mouth  cone  considerably  sur- 
passing base  of  presternum;  segments  1  and  2  of  antennae  paler 

than  body  color (74)  Triehothrips  angusticeps  Hood. 

d'.  Color  of  body  brown  to  deep  brown,  with  maroon-colored  pigmentation; 
mouth  cone  not  surpassing  base  of  presternum;  segments  1  and  2 

unicolorous  with  body (75)  Triehothrips  ruber  new  species. 

of .  Fore  tarsi  not  armed;  body  length  about  1.8  mm.;  antennae  about  twice  as  long 
as  head. 
6.  Wings  fully  developed;  tibiae,  tarsi,  and  intermediate  segments  of  antennae 
bright  lemon-yellow;  prothorax  two-thirds  as  long  as  head;  tube 

fully  as  long  as  head (76)  Triehothrips  longitubus  Hood. 

V .  Wings  short;  antennal  segments  1  to  3  yellowish-brown,  segments  4  to  8 
black;  prothorax  about  as  long  as  head;  tube  slightly  shorter  than 

head (77)  Triehothrips  buffse  Hood. 

2.  Prominent  spines  on  body  acute;  most  forms  yellow-brown  (except  T.  ilex  which 
may  be  almost  black);  antenna?  about  twice  as  long  as  head;  all 
rather  large  individuals,  about  1.7  mm.  or  more  in  length,  and  with 
wings  usually  fully  developed  (except  T.  smithii,  which  is  without 
wings  and  very  small,  about  1  mm.  in  length). 

a.  Individuals  small  and  without  ocelli  or  wings (78)  Triehothrips  smitM  Hood. 

of.  Individuals  large;  wings  usually  fully  developed  (they  may  be  rudimentary 
in  T.  americanus.) 
b.  Each  fore  tarsus  armed  with  a  small  tooth, 
c.  Small  stout  spines  on  head  borne  upon  small  warts;  tube  fully  as  long  as  head. 

(79)  Triehothrips  beacki  Hinds. 

cf.  Spines  on  head  not  borne  on  small  warts;  tube  shorter  than  head. 

d.  Antennae  one  and  three-fourths  times  as  long  as  head;  tube  two-thirds  as 

long  as  head;  total  length  about  2  mm.;  fore  tarsus  with  a  short, 

stout  tooth;  wings  clear  white,  except  a  slightly  clouded  band  at 

one-third  the  wing's  length (80)  Triehothrips  ambitus  Hinds. 

df .  Antennae  twice  as  long  as  head;  tube  three-fourths  as  long  as  head;  total 
body  length  about  1.7  mm.;  fore  tarsi  with  a  very  small  tooth; 

wings  clear  white (81)  Triehothrips  femoralis  Moulton. 

d//.  Antennae  slightly  more  than  twice  as  long  as  head;  tube  slightly  shorter 
than  head;  total  body  length  about  1.7  mm.;  fore  tarsi  with  a  small 
acute  tooth;  wings  light  gray-brown,  spotted  with  darker. 

(82)  Triehothrips  americanus  Hood. 
V.  All  tarsi  armed  each  with  a  small  tooth, 
c.  Color  very  dark  brown,  almost  black;  all  tarsi,  tips  of  fore  tibiae,  and  seg- 
ments 3  and  4  of  antennae  shading  to  yellow;  sides  of  head  slightly 
arched (83)  Triehothrips  Hex  Moulton. 
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cf.  General  color  similar  to  that  of  T.  ilex;  all  tarsi  gray-brown  to  brown;  anten- 
nae brown,  with  base  of  segment  3  yellow. 

(84)  TrichothripsilexdumosaMoulton. 

c".  Color  brown  to  light  brown;  tarsi  light  brown;  antennae  concolorous  with 
body,  except  segment  2  and  base  and  top  of  3,  which  are  yellowish; 
sides  of  head  nearly  parallel (85)  Trichothrips  tridentatus  Shull. 

(30)  Genus  Acanthothrips  Uzel. 

1.  Postocular  spines  wanting;  back  of  head  with  spine-bearing  tubercles;  antennae 

hardly  twice  as  long  as  head;  body  without  latero-dorsal  white 
e  tripes. 
a.  General  color  yellowish  brown;  antennae,  legs,  and  segments  8  and  9  of  abdo- 
men banded  with  nearly  transparent  or  yellowish  white;  tube  bear- 
ing a  circlet  of  eight  very  long  hairs. 

(87)  Acanthothrips  magnafemoralis  Hinds. 
a7.  General  color  dark  brown,  without  white  bands  and  without  long  hairs  at  end 
of  tube. 
b.  A  distinct  white  fleck,  by  reflected  light,  on  dorsal  anterior  corners  of  all 
abdominal  segments  except  the  two  basal  and  the  two  apical. 

(88)  Acanthothrips  ruxHcornis  Reuter. 
I/.  Without  whitish  markings (89)  Acanthothrips  doanei  Moulton. 

2.  Postocular  spines  long  and  pointed;  back  of  head  without  spine-bearing  tuber- 

cles; antennas  about  one  and  one-fourth  times  as  long  as  head;  body 
with  latero-dorsal  white  stripes  extending  from  posterior  margin  of 
eyes  to  base  of  eighth  abdominal  segment. 

(90)  Acanthothrips  albiviUatus  Hood. 

(31)  Genus  Cephalothrips  Uzel. 

1.  General  color  yellowish  brown;  antennae  yellow,  shaded  with  brown,-  all  femora 

and  middle  and  hind  tibiae  brown;  all  tarsi  and  fore  tibiae  (except 
at  base  outside)  pale  yellow;  body  length  1.48  mm.  (1.40  mm.  to 
1.56  mm.) (91)  Cephalothrips  yuccx  Hinds. 

2.  General  color  dark  brown;  antennae  dark  brown,  except  segment  3,  which  is  yel- 

lowish brown  at  tip;  all  femora  and  bases  of  all  tibiae  brown;  tips 
of  all  tibiae  and  all  tarsi  yellow;  body  length  1.16  mm.  (1.86  mm.  in 
winged  forms  when  bodies  are  distended). 

(92)  Cephalothrips  errans  new  species. 

(34)  Genus  Cbtftothbips  Uzel. 

1.  Color  brown  to  blackish  brown,  with  conspicuous  purplish  pigmentation;  seg- 

ments 1  and  2  of  antennae  concolorous  with  head,  3  and  base  of  4 
yellow,  others  shading  to  brown  toward  tip;  postocular  spines  not 
long  and  prominent (93)  Cryptothrips  californicus  Daniel. 

2.  Color  uniformly  coal-black,  except  tarsi,  which  are  blackish  brown. 

a.  Antennae  uniformly  black;  body  length  about  2.22  mm.;  two  pairs  of  promi- 
nent postocular  spines (96)  Cryptothrips  carbonarius  Hood. 

a? .  General  color  of  antennae  black,  segment  2  paler  at  apex,  segment  3  with  two 
transverse  brownish-yellow  bands,  one  at  base  and  the  other  in  the 
middle;  body  length  about  2.7  mm.;  without  prominent  postocular 
spines (97)  Cryptothrips  rectangularis  Hood. 
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(37)  Phlojothbtps  Haliday. 

1.  Postocular  spines  long  and  conspicuous. 

a.  General  color  dark  brown,  with  tibiae  and  tarsi  bright  yellow;  cheeks  nearly 
straight;  antennae  one  and  three-fourths  times  as  long  as  head. 

(100)  Phlxothrips  uzeli  Hinds. 

af.  General  color  yellowish  brown,  with  considerable  irregular  red  hypodermal 

pigmentation;  legB  grayish  brown;  cheeks  slightly  arched;  antennae 

twice  as  long  as  head (101)  Phlaothrips  pergandei  Hinds. 

a".  General  color  brown;  fore  tibiae  and  all  tarsi  light  brown;  cheeks  strongly 
arched;  antennas  one  and  one-half  times  as  long  as  head. 

(102)  PhUxothrips  raptor  Crawford. 

2.  Postocular  spines  wanting;  general  color  dark  mahogany  brown,  with  many  smaller 

white  pigment  markings  along  head,  thorax,  and  abdomen,  and  on 
legs (103)  Phfaothrips  maculatus  Hood. 

(38)  Genus  Liothbtps  Usel. 

1.  Head  about  one  and  three-tenths  or  less  times  as  long  as  wide. 

a.  Fore  wings  brownish  at  extreme  base;  head  about  one  and  fifteen  one-hundred ths 
times  as  long  as  wide;  marginal  abdominal  bristles  yellowish;  tube 
eight-tenths  as  long  as  head (104)  Liothrips  ocellatus  Hood. 

of.  Fore  wings  nearly  black  in  basal  half;  head  about  one  and  three-tenths  times 
as  long  as  wide;  marginal  abdominal  spines  nearly  black;  tube 
six-tenths  as  long  as  head (105)  Liothrips  umbripennis  Hood. 

a".  Fore  wings  brownish  in  basal  half. 

(106)  Liothrips  umbripennis  mexicanus  Crawford. 

2.  Head  about  one  and  five-tenths  times  as  long  as  wide. 

a.  Antenna?  lemon-yellow;  spines  on  prothorax  large  and  prominent;  mid  laterals 
present,  fully  as  long  as  anterior  marginals;  tube  two-thirds  as  long 

as  head (107)  Liothrips  citricornis  Hood. 

</.  Antennal  segments  1  and  2  concolorous  with  head;  spines  on  prothorax  not 
prominent;  mid  laterals  wanting. 
b.  Antennae  with  segments  1  and  2  almost  black,  3  light  yellow  to  light  brown, 
others  brown;  tube  one-half  as  long  as  head. 

c.  Head  converging  anteriorly (108)  Liothrips  fasciculate*  Crawford. 

</.  Head  distinctly  converging  posteriorly. 

(109)  IAothripsfasacidatasUnoixps  Crawford. 
V.  Antennas  one  and  two-thirds  times  as  long  as  head;  -segments  1  and  2  dark 
brown,  concolorous  with  body,  others  yellow. 

(110)  Liothrips  baleri  Crawford. 

b".  Antennae  one  and  one-fourth  times  as  long  as  head;  segment  1  and  base  of 

2  concolorous  with  body,  apical  half  of  2  and  of  5  and  6  to  8  light 

brown;  3,  4,  and  basal  half  of  5  yellow;  tube  one-half  as  long  as 

head (Ill)  Liothrips  mcconntlU  Crawford. 

(39)  Genus  Idolothrtps  Haliday. 

1.  Wings  wanting  or  reduced  to  pads;  all  tibiae  and  tarsi  bright  yellow;  tibiae  often 

clouded  with  brown  at  base (112)  Idolothrips  flavipes  Hood. 

2.  Wings  fully  developed  but  short. 

a.  Average  length  5.28  mm.;  color  deep  black;  entire  body  surface,  including 
femora  and  tibiae,  finely  reticulated;  tarsi  yellow. 

(113)  Idohthripsangusticeps  Crawford. 

of.  Average  length  about  4  mm.;  color  coal-black,  without  markings;  tarsi  dark 
brown (114)  Idolothrips  contferarum  Pergande. 
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a".  Avenge  length  about  3.3  mm.;  color  black,  antenna!  segments  3  to  5  yellow 

at  bases;  tarsi  blackish  brown (115)  Idolothrips  ormolus  Hood. 

3.  Wings  large,  powerful,  brown  at  base;  median  vein  brown,  prominent,  and  extend- 
ing to  middle  of  wing;  fore  wingB  double  fringed  behind  for  about 
40  hairs (116)  Idolothrips  tuberculatus  Hood. 

(40)  Genus  Mbgalothbips  Heeger. 

1.  Color  dark  brown,  with  orange  or  red  pigment;  all  tibiae  and  tarsi  shaded  with 

yellowish;  bases  of  antennal  segments  3-6  lemon-yellow. 

(117)  Megalothrips  hesperus  Moulton. 

2.  Color  nearly  uniformly  black,  excepting  tarsi,  which  are  blackish  brown. 

(118)  Megalothrips  spinosus  Hood. 

CATALOGUE  OF  VORTH  AMEEICAH  THYSAHOPTERA. 
1.    Genus  OBOTHBIPS  Moulton,  1007. 

(1)  Orothxips  kelloggii  Moulton,  Tech.  Ser.  12,  Pt.  Ill,  Bur.  Ent.,  U.  S.  Dept. 

Agr.,  p.  45,  figs.,  1907. 

Habitat'  Santa  Cruz  Mountains,  central  California. 

Taken  in  blossoms  of  manzanita  (Manzanita  manzanita)   and  madrofia 
(Arbutus  menziesii)  in  March  and  April. 

(2)  Orothxips  kelloggii  yosemitii  new  variety.    (For  description  see  p.  34.) 

Habitat:  Yosemite  Valley,  Cal. 

Taken  in  blossoms  of  wild  lilac  (Ceanothus  sp.?)  at  an  altitude  of  6,000 
feet,  in  June  and  July. 

2.    Genus  EBYTHBOTHBIPS  new  genus. 
(Described  on  page  84.) 

(3)  Brythrothrips  axizonss  new  species.    (For  description  see  p.  35.) 

Habitat:  Phoenix,  Ariz.;  Oroville,  Cal. 

Taken  in  orange  and  olive  blossoms  in  Arizona,  by  Mr.  J.  Eliot  Coit, 
and  on  JRhamnus  pursMana  at  Oroville,  Cal.,  by  Mr.  B.  B.  Whitney. 

3.    Genus  ANKOTHBIPS  Crawford. 

(4)  Ankothrips  robustus  Crawford,  Pomona  College,  Joum.  Ent.,  vol.  1,  no.  4,  p. 

100,  figs.,  1909. 

Habitat'  Claremont  and  Los  Gatos,  Cal. 

Taken  on  California  laurel  ( UriibeUularia  caltfornica)  and  California  lilac 
(Ceanothus  sp.?)  at  an  altitude  of  5,000  feet. 

4.    Genus  iBOLOTHBIPS  Haliday. 

(5)  Aolothrips  bicolor  Hinds,  Mon.  Thys.  N.  Amer.,  Proc.  U.  S.  Nat.  Mus.,  vol. 

26,  p.  130,  figs.,  1902. 

Habitat'  Amherst,  Mass. 

Food  plants:  BruneUa  vulgaris,  Panicum  sanguinale,  bindweed,  and  various 
grasses  in  mowings. 

(6)  Afiolothrips  vespiformis  Crawford,  Pomona  College,  Joum.  Ent.,  vol.  1,  no.  4, 

p.  109,  figs.,  1909. 
Habitat-  Managua,  Nicaragua. 
Food  plant  not  known. 
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(7)  iKolothrips  faseiatus  Linnaeus,  1758.    Redeecribed  by  Hinds,  Mon.  Thys.  N. 

Amer.,  Proc.  U.  S.  Nat.  Mus.f  vol.  26,  p.  127,  figs.,  1902. 

Habitat:  England;  Vienna,  Austria;  Finland;  Germany.  In  the  United 
States — Connecticut;  Massachusetts;  New  York;  Indiana;  Iowa;  Michigan; 
New  Mexico;  San  Jose  and  Chico,  Cal.;  Corvallis,  Oreg. 

Food  plants:  As  listed  by  Hinds — alfalfa,  buckwheat,  celery,  clover, 
Composite,  oats,  onion,  tansy,  wheat,  various  grasses  and  weeds.  In  Cali- 
*  fornia  in  blossoms  of  California  buckeye  (JEsculus  California)  and  monkey 

flower  (D-iplacus  glutinosus),  and  on  sugar  beet  foliage.  In  Oregon  on  Chrysan- 
themum leucanthemum,  specimens  collected  by  J.  C.  Bridwell.  Taken  in 
California  from  April  to  July. 

(8)  ^olothxipa  kuwaxiaii  Moulton,  Tech.  Ser.  12,  Pt.  Ill,  Bur.  Ent.,  U.  S.  Dept. 

Agr.,  p.  47,  figs.,  1907. 

Habitat-  Santa  Cruz  Mountains,  California. 

Food  plants:  California  lilac  (Ceanothus  thyrsiftorus),  elderberry  (Sambucus 
glauca),  chamisal  (Adenostoma  fasciculatum),  purple  lupine  (Lupinus  sp.?), 
April  to  July. 

Note. — Specimens  of  Mohthrips  hwwanaii  collected  from  the  blossoms  of 
Ceanothus  thyrsiflorus,  at  La  Honda,  Cal.,  have  a  variation  in  the  shape  of 
the  dark  longitudinal  band  on  the  wing.  This  band  is  widened  at  its  anterior 
end  and  often  extends  across  the  entire  wing.  Segment  3  of  the  antenna  is 
also  often  brown  instead  of  lemon-yellow,  shading  to  light  brown  at  the  tip. 

JEohtkrips  kuwanaii,  variety  robustus  Moulton  (Tech.  Ser.  12,  Pt.  Ill,  Bur. 
Ent.,  U.  S.  Dept.  Agr.,  p.  48)  is  withdrawn  and  included  in  the  species. 

(9)  JSolothiips  longiceps  Crawford,  Pomona  College,  Journ.  Ent.,  vol.  1,  no.  4, 

p.  101,  figs.,  1909. 
Habitat:  Claremont,  Cal. 
Food  plant:  Artemisia. 
Note. — Described  from  one  male. 

5.    Genus  PARTHENOTHBXPS  TJzeL 

(10)  Parthenothrips  dracesnsB  Heeger,  1854.    Redeecribed  by  Hinds,  Mon.  Thys. 

N.  Amer.,  Proc.  U.  S.  Nat.  Mus.,  vol.  26,  p.  176,  figs.,  1902. 

Habitat:  Vienna;  Finland;  St.  Petersburg;  Germany;  Bohemia.  United 
States — Washington,  D.  C;  Amherst,  Mass.;  San  Francisco  and  Sacramento, 
Cal. 

Food  plants:  After  Hinds — Drachma,  Ficus  elastica,  Kentia  belmoreana.  In 
California  on  Aralia  (?)  and  sago  palm  (Cycas  revoluta). 

6.    Genus  BALIOTHRIPS  Haliday. 

(11)  Baliothrips  basalis  Shull,  Ent.  News,  vol.  20,  p.  224,  figs.,  May,  1909. 

Habitat:  Huron  County,  Mich. 

On  leaves  of  millet  grass  (Milium  effusum)  in  August. 

7.    Genus  THRIPS  Linnaeus. 

(12)  Thrips  madronii  Moulton,  Tech.  Ser.  12,  Pt.  Ill,  Bur.  Ent.,  U.  S.  Dept.  Agr., 

p.  57,  figs.,  1907. 

Habitat:  California;  Oregon. 

Food  plants:  California  lilac  (Ceanothus  thyrsiflorus),  mountain  laurel 
( Umbelluhria  calif ornica)t  Solanum  umbelliferum,  Arbutus  menziesii,  western 
azalea  (Rhododendron  occidentale),  lemon  blossoms;  taken  from  April  to  July. 
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(13)  Thrips  magnua  new  species.    (For  description  see  p.  36,  PL  II,  figs.  10,  11.) 

Habitat:  Visalia,  Cal. 

On  monkey-flower  (MimvXus  sp.?).  Specimens  collected  by  Mr.  P.  R. 
Jones. 

(14)  Thrips  tabaci  Lindeman,  1888.    Redescribed  by  Hinds,  Mon.  Thys.  N.  Amer., 

Proc.  U.  S.  Nat.  Mus.,  vol.  26,  p.  179,  figs.,  1902.    (The  onion  thrips.) 

Habitat:  After   Hinds — Russia;   England;   Italy;   Bohemia;   Heligoland; 
Bermuda.    In  United  States,  generally  distributed  from  Maine  to  California. 
Food  plants:  Almost  all  wild  and  cultivated  flowers,  grasses,  fruit  blos- 
soms, and  truck  crops. 

(15)  Thrips  abdominalis  Crawford,  Pomona  College,  Journ.  Ent.,  vol.  2,  no.  1, 

page  157,  March,  1910. 
Habitat:  Guadalajara,  Mexico. 
Taken  in  various  Composite,  Solanum,  Daucus  sp.?,  and  others. 

(16)  Thrips  bremnerii  Moulton,  Tech.  Ser.  12,  Pt.  Ill,  Bur.  Ent.,  U.  S.  Dept.  Agr., 

p.  59,  figs.,  1907. 
Habitat-  San  Jose,  Cal. 
From  inside  of  ripe  figs,  July. 

(17)  Thrips  perplexus  Beach,  1895.    Redescribed  by  Hinds,  Mon,  Thys.  N.  Amer., 

Proc.  U.  S.  Nat.  Mus.,  vol.  26,  p.  184,  figs.,  1902. 
Habitat:  Ames,  Iowa;  Amherst,  Mass. 
Food  plants:  After  Hinds — Cy penis  sp.?,  corn,  various  grasses. 

•  8.    Genus  HEUOTHRIPS  Holiday. 

(18)  Heliothxips  femoralis  Reuter,  1891.    Redescribed  by  Hinds,  Mon.  Thys.  N. 

Amer.,  Proc.  U.  S.  Nat.  Mus.,  vol.  26,  p.  172,  figs.,  1902. 

Habitat:  Helsingfors,  Finland.  United  States — District  of  Columbia; 
Amherst,  Mass. 

Food  plants:  As  listed  by  Hinds— Amarillis  sp.,  Aralia,  Arum,  Cestrum 
nocturnum,  Chrysanthemum,  Crinum,  cucumber,  Dracaena  sp.,  Eucharis 
grandiflora,  Ficus  elastica,  F.  grandiflora,  Gardenia,  Gossypium,  Hydrangea, 
Mina  lobata,  moonflower,  Pandanus,  Phoenix,  Richardia  xtkiopica,  tomato, 
ViHs. 

(19)  Heliothrips  haemorrhoidalis  Bouche\  1833.    Redescribed  by  Hinds,  Mon.  Thys. 

N.  Amer.,  Proc.  U.  S.  Nat.  Mus.,  vol.  26,  p.  168,  figs.,  1902.  Ref.:  Russell, 
Bui.  64,  Pt.  VI,  Bur.  Ent.,  U.  S.  Dept.  Agr.;  Proc.  U.  S.  Nat.  Mus.,  vol.  33, 
p.  719,  1908.    (The  greenhouse  thrips.) 

Habitat:  England;  Germany;  Vienna;  Finland.  United  States — District 
of  Columbia;  Iowa;  Massachusetts;  Michigan;  California.  Mexico;  St. 
Vincent  and  Barbados  Islands;  Hongkong,  China. 

Food  plants:  Aspidium,  azaleas,  croton,  dahlias,  ferns,  liliaceous  plants, 
Pellea  hastata,  phlox,  pinks,  verbenas,  vines,  laurestinas. 

Note. — This  insect  is  usually  a  hothouse  pest,  but  lives  out  of  doors  on 
such  plants  as  laurestinas  and  azaleas  in  the  milder  California  climate. 
Mr.  Franklin  records  it  from  the  Barbados  and  St.  Vincent  Islands,  in  the 
West  Indies  group,  where  it  feeds  on  cacao,  kola,  and  date  palms;  and  numer- 
ous shipments  of  mangoes  from  Mazatlan,  Mexico,  which  arrive  in  the  port 
of  San  Francisco,  indicate  that  this  insect  is  a  serious  pest  on  these  fruits. 

(20)  Heliothrips  fasciatus  Pergande,  1895.    Redescribed  by  Hinds,  Mon.  Thys. 

N.  Amer.,  Proc.  U.  S.  Nat.  Mus.,  vol.  26,  p.  174,  1902. 
Caliothrips  woodworthi,  Ent.  News,  vol.  15,  p.  297,  November,  1904. 
Habitat:  Widespread  throughout  California. 
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Food  plants:  Oranges,  wild  vetch,  burr  clover;  foliage  of  beets,  radishes, 
pea  vines,  and  lettuce;  pear  blossoms  and  foliage. 

Note. — This  insect  is  a  serious  pest  on  oranges,  alfalfa,  pear  trees,  and 
various  garden  crops. 

(21)  Heliothrips  faseiapennis  Hinds,  Mon.  Thys.  N.  Amer.,  Proc.  U.  S.  Nat.  Mus., 

vol.  26,  p.  171,  figs.,  1902. 
Habitat:  Amherst,  Mass. 
Food  plants:  Grasses. 

9.    Genus  ECHENOTHBIPS  new  genus. 

(Described  on  page  37.) 

(22)  Behinothzips  mexicanus  new  species.    (For  description  see  p.  37.) 

Habitat:  Acapulco,  Mexico. 

Specimens  taken  from  a  small  potted  plant  on  shipboard  in  San  Fran- 
cisco, Gal. 

10.    Genus  DICTOTHBXPS  TJseL 

(23)  Dictothrips  reticulatus  Crawford,  Pomona  College,  Journ.  Ent.,  vol.  2,  no.  1, 

p.  155,  figs.,  1910. 
Habitat:  Guadalajara,  Mexico. 
" Taken  on  blossoms  of  native  acacia-like  tree"  (Crawford). 

11.    Genus  SERICOTHRIPS  Haliday,  1836. 

(24)  Sericothrips  variabilis  Beach,   1895.    Redescribed  by  Hinds,  Mon.  Thys. 

N.  Amer.,  Proc.  U.  S.  Nat.  Mus.,  vol.  26,  p.  143,  figs.,  1902. 

Habitat:  Iowa;  Massachusetts;  Yosemite  Valley  and  San  Jose,  Cal. 

Food  plants:  Cucumber,  grass,  smart  weed;  in  blossoms  of  buckthorn  and 
mountain  lilac  (Ctamoftu*  sp.?)  in  Yosemite  Valley  in  California  at  an  altitude 
of  5,000  ft.  The  California  specimens  should  probably  rank  as  a  distinct 
new  variety  of  this  species. 

(25)  Sericothrips  pulchellus  Hood,  Bui.  111.  State  Lab.  Nat.  Hist.,  vol.  8,  art.  2, 

p.  363, 1908. 

Habitat'  Muncie,  III. 

Food  plants:  Hop-tree  (Ptelea  trifoliata). 

Note. — Mr.  Hood  notes  that  "this  species  is  very  close  to  Sericothrips 
variabilis  Beach,  but  the  coloration  is  distinctive.  In  living  specimens 
examined  under  a  hand  lens,  the  head  and  prothorax  are  velvety  black  and 
without  luster,  due  no  doubt  to  the  microscopic  reticulation." 

(26)  Sericothrips  dngulatus  Hinds,  Mon.  Thys.  N.  Amer.,  Proc.  U.  8.  Nat.  Mus., 

vol.  26,  p.  141,  figs.,  1902. 

Habitat'  Amherst,  Mass.;  Nebraska  City,  Nebr. 

Food  plants:  Various  grasses.  The  writer  has  collected  specimens  of  this 
insect  from  grass  at  Nebraska  City,  Nebr.,  which  have  fully  developed  wings. 
These  are  broader  and  clear  white  in  the  basal  fourth  and  slender  and  uniform 
gray-brown  in  the  outer  three-fourths. 

(27)  Sericothrips  apteris  Daniel,  Ent.  News,  vol.  15,  p.  295,  November,  1904. 

Redescribed  by  Moulton,  Tech.  Ser.  12,  Pt.  Ill,  Bur.  Ent.,  U.  S.  Dept.  Agr., 
p.  49, 1907. 

Habitat*  Counties  about  San  Francisco  Bay,  California. 

Food  plants:  Various  grasses  and  weeds. 

Notb. — Many  specimens  of  this  thrips  collected  recently  indicate  a  close 
relationship  to  8.  stanfordii  Moulton.  Some  specimens  are  almost  uniformly 
brown. 
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(28)  Sericothrips  reticulata*  Moulton,  Tech.  Ser.  12,  Ft.  Ill,  Bur.  Ent.,  U.  S. 

Dept.  Agr.,  p.  50,  figs.,  1907. 
Habitat:  Santa  Clara  Valley,  Cal. 
Food  plant'  Grass  and  weeds. 

(29)  Sericothrips  stanfordii  Moulton,  Tech.  Ser.  12,  Pt.  Ill,  Bur.  Ent.,  U.  S. 

Dept.  Agr.,  p.  51,  figs.,  1907. 
Habitat:  Stanford  University,  California. 
Food  plants:  Grasses  and  various  weeds. 

12.    Genua  RAPHTDOTHRIPS  TJzel. 

(30)  Raphidothrips  fuscipennis  Hinds,  Mon.  Thys.  N.  Amer.,  Proc.  U.  S.  Nat.  Mus., 

vol.  26.  p.  159,  figs.,  1902. 
Habitat:  Massachusetts. 
Food  plants:  Grasses. 

13.    Genus  UMOTHBIPS  Haliday. 

(31)  Limothrips  cerealium  Haliday,  1852,  Redescribed   by  H;nds,  Mon.  Thys. 

N.  Amer.,  Proc.  U.  S.  Nat.  Mus.,  vol.  26,  p.  139,  figs.,  1902.  {Limothrips 
avenx  Hinds.) 

Habitat:  England ;  Germany.    United  States — Pennsylvania ;  Massachusetts. 

Food  plants:  Oats,  Festuca  pratensis. 

14.    Genus  CHIROTHRIPS  Haliday. 

(32)  Chirothrips  manicatua  Haliday,  1836.    Redescribed  by  Hinds,  Mon.  Thys. 

N.  Amer.,  Proc.  U.  S.  Nat.  Mus.,  vol.  26,  p.  134,  figs.,  1902. 

Habitat-  England;  Germany;  Finland;  Russia;  Bohemia.  United  States- 
Manchester,  Iowa;  Amherst,  Mass.;  Nebraska  City,  Nebr. ;  Corvallis,  Oreg. 

Food  plants:  Flowers  of  various  grasses  and  cereals,  clover,  wild  carrots. 

(33)  Chirothrips  mexicanus  Crawford,  Pomona  College,  Journ.  Ent.,  vol.  1,  no.  4, 

p.  114,  figs.,  1909. 
Habitat-  Guadalajara,  Mexico. 
Food  plants:  Tobacco  flowers  (Nicotiana  tabacum). 

(34)  Chirothrips  obesus  Hinds,  Mon.  Thys.  N.  Amer.,  Proc.  U.  S.  Nat.  Mus.,  vol. 

26,  p.  137,  figs.,  1902. 
Habitat  Amherst,  Mass. 
Food  plants:  Festuca  ovina,  Poa  pratensis. 

(35)  Chirothrips  crassus  Hinds,  Mon.  Thys.  N.  Amer.,  Proc.  U.  S.  Nat.  Mus..  vol. 

26,  p.  136,  figs.,  1902. 
Habitat  Amherst,  Mass. 
Food  plants:  "Old  witch  grass,"  Panieum  capillar e. 

15.    Genus  APTINOTHRIPS  Haliday. 

(36)  Aptinothxips  rufus  Gmelin,  1788,  and  variety  connatticornis  Uzel,  1895.    Rede- 

scribed by  Hinds,  Mon.  Thys.  N.  Amer.,  Proc.  U.  S.  Nat.  Mus.,  vol.  26,  p.  166, 
figs.,  1902. 

Habitat  England;  Russia;  Sweden;  Bohemia;  Germany;  Heligoland; 
Finland.  United  States— Amherst,  Mass.;  Nebraska  City,  Nebr.;  San  Jose 
and  Oakland,  Cal. 

Food  plants:  Various  grasses  and  in  turf. 
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16.  Genus  SCOLOTHRIPS  Hinds. 

(37)  Scolothrips  sexmaculatus  Pergande.    Redeecribed  by  Hinds,  Mon.  Thys. 

N.  Amer.,  Proc.  U.  S.  Nat.  Mus.,  vol.  26,  p.  157,  figs.,  1902. 

Habitat:  Missouri;  Ames,  Iowa;  Lincoln,  Nebr.;  Baraboo,  Wis.;  Honolulu, 
Oahu,  Hawaiian  Islands. 

Taken  on  beans,  blackberry,  elm,  and  hop  (Beach). 

Note. — "Found  on  many  plants  infested  with  red  spiders,  on  which  it  has 
repeatedly  been  observed  to  feed"  (Pergande).  "Feeding  on  mites  in  fold 
of  cottonwood  leaf"  (Bruner).  Specimens  of  thrips  sent  by  Mr.  David 
Fullaway  from  the  Hawaiian  Islands  are  larger  and  darker  in  color  than  as 
given  in  Hinds's  description  and  all  of  the  dark  spots  on  the  wings  are  enlarged 
to  bands. 

17.  Genus  SCERTOTHRIPS  Shull. 

(38)  Scirtothrips  ruthveni  Shull,  Ent.  News.,  vol.  20,  p.  222,  figs.,  May,  1909. 

Habitat:  Huron  County,  Mich. 

Food  plants:  Terminal  clusters  of  dogwood  {Cornus  stolonifera). 

18.  Genus  ETJTHBJPS  Targioni-Tozzetti. 

(39)  Euthrips  orchidii  Moulton,  Tech.  Ser.  12,  Pt.  Ill,  Bur.  Ent.,  U.  S.  Dept.  Agr., 

figs.,  1907. 

Habitat:  Fruitvale,  Alameda  County,  CaL;  Brussels,  Belgium  (Bagnall). 

Taken  in  flowers  of  orchids  in  greenhouse  in  California  and  on  Chamsedorea 
fragran*,  Ficaria,  and  palms  in  Belgium,  by  Mr.  Bagnall. 

(40)  Euthrips  parvus  new  species.    (For  description  see  p.  38,  PI.  IV,  figs.  23-25.) 

Habitat:  San  Francisco,  Cal. 

Food  plants:  Various  hothouse  plants. 

(41)  Euthrips  dtri  Moulton,  Tech.  Ser.  12,  Pt.  VII,  Bur.  Ent.,  U.  S.  Dept.  Agr., 

ills.,  1909.    (The  orange  thrips.) 

Habitat'  Orange  districts  on  eastern  foothills  of  San  Joaquin  Valley, 
southern  California;  Phoenix,  Ariz. 

Taken  from  citrus  trees  and  thistle  (?)  in  San  Joaquin  district;  from 
orange  in  southern  California;  from  nightshade  (by  Mr.  P.  R.  Jones)  in 
Phoenix,  Ariz. 

Note. — This  is  a  very  destructive  pest  in  some  of  the  orange  districts  of 
California,  the  injury  being  done  in  the  retarding  and  deforming  of  the  new 
growth  of  foliage  and  in  the  marking  (scabbing)  of  the  oranges. 

(42)  Euthrips  albus  new  species.    (For  description  see  p.  39,  PI.  Ill,  figs.  20-22.) 

Habitat:  Red  Bluff,  Cal. 
Taken  on  peach-tree  foliage. 

(43)  Euthrips  pyri  Daniel,  Ent.  News,  vol.  15,  p.  294,  November,  1904.    Redeecribed 

by  Moulton,  Tech.  Ser.  12,  Pt.  Ill,  Bur.  Ent.,  U.  S.  Dept.  Agr.,  p.  53,  figs., 
1907;  Bui.  68,  Pt.  I,  Bur.  Ent.,  U.  S.  Dept.  Agr.,  figs.,  ills.,  1907;  Bui.  80, 
Pt.  IV,  Bur.  Ent.,  U.  S.  Dept.  Agr.,  figs.,  ills.,  1909.    (The  pear  thrips.) 

Habitat:  Counties  around  San  Francisco  Bay,  central  California,  north  to 
Sacramento,  south  to  Hollister;  Berkhamsted,  Hertford  County,  England. 

Food  plants:  Deciduous  fruits,  including  almond,  apple,  apricot,  cherry, 
fig,  grape,  peach,  pear,  plum,  prune,  English  walnut.  Blossoms  of  wild  plum 
in  England. 

(44)  Euthrips  ehrhornii  Moulton,  Tech.  Ser.  12,  Pt.  Ill,  Bur.  Ent.,  U.  S.  Dept. 

Agr.,  p.  54,  figs.,  1907. 
Habitat'  San  Jose  and  Saratoga,  Cal. 
Taken  on  grass  and  on  foliage  of  prune  trees. 
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(45)  Euthrips  ulicis  californicuB  Moulton,  Tech.  Ser.  12,  Pt.  Ill,  Bur.  Ent.,  U.  S. 

Dept.  Agr.,  p.  55,  figs.,  1907. 
HabitaU  Wrights  Station,  Santa  Cruz  Mountains,  Cal. 
Taken  from  wild  vetch  sweepings. 

(46)  Euthrips  minutus  Moulton,  Tech.  Ser.  12,  Pt.  Ill,  Bur.  Ent.,  U.  S.  Dept.  Agr., 

p.  56,  figs.,  1907;  Pomona  College,  Joum.  Ent.,  vol.  1,  no.  4,  figs.,  1909. 
Euthrips  minutus  setosus  Crawford. 
Habitat:  Santa  Clara  Valley,  Yosemite  Valley  (altitude  5,000  ft.),  Suisun, 
Newcastle,  Loomis,  Lindsay,  East  Highlands,  La  Honda,  Cal. 

Food  plants:  Prune  and  cherry  foliage,  pear  and  cherry  blossoms,  grass, 
yarrow,  chamisal,  buttercups,  sunflowers. 

Note. — This  insect  is  also  found  to  be  usually  much  larger  than  in  the 
original  description.    A  new  typical  specimen  has:  Head,  length  0.105  mm., 
width  0.135  mm.;  prothorax,  length  0.12  mm.,  width  0.18  mm.;  mesothorax, 
width  0.240  mm. ;  abdomen,  width  0.270  mm.,  and  total  body  length  1.30  mm. 
Antennae:  1,  15>;  2,  33/*;  3,  37/i;  4,  39/i;  5,  36/c;  6,  45>;  7,   9/<;  8,  15/t; 
total  0.23  mm. 
The  back  of  the  head  is  cross-striate,  the  ocelli  have  orange-brown  cres- 
cents, and  the  fore  and  middle  tibiae  are  light  brown.    The  costa  has 
twenty-six  to  twenty-eight  spines,  the  fore  vein  twenty  to  twenty-one 
spines,  and  the  hind  vein  fifteen  to  sixteen  spines. 

(47)  Euthrips  fuscus  Hinds,  Mon.  Thys.  N.  Amer.,  Proc.  U.  S.  Nat.  Mus.,  vol.  26, 

p.  154,  figs.,  1902.  Euthrips  nicotianm  Hinds,  Proc.  Biol.  Soc.  Wash.,  vol.  18, 
p.  197,  1905;  Cir.  68,  Bur.  Ent.,  U.  S.  Dept.  Agr.,  figs.,  1906;  Bui.  65,  Bur. 
Ent.,  U.  S.  Dept.  Agr.,  figs.,  ills.,  1907.    (The  tobacco  thrips.) 

Habitat*  Massachusetts;  Florida;  Georgia;  Texas. 

Food  plants:  Grass  (?),  tobacco. 

(48)  Euthrips  insularis  Franklin,  Proc.  U.  S.  Nat.  Mus.,  vol.  33,  p.  715,  figs.,  1908. 

Euthrips  insularis  reticulata  Crawford,  Pomona  College,  Journ.  Ent.,  vol.  1, 
no.  4,  p.  116,  1909. 

Habitat'  Guadalajara,  Mexico;  Barbadoes  and  West  Indies  Islands. 

Food  plants:  Lupinus,  Convolvulus,  Composite,  Rhamnus  in  Mexico  at  an 
elevation  of  from  1,000  to  2,500  ft.;  black  willow,  legumes,  yams,  beans,  roses, 
grass,  potato,  papaw,  pepper,  tobacco,  white  wood,  woolly  pyrol,  Convolvulus, 
ground  nut,  arrowroot,  flamboyant  in  the  Barbados  and  West  Indies  Islands. 

(49)  Euthrips  nervosus  Uzel,  1895.    Redescribed  by  Hinds,  Mon.  Thys.  N.  Amer., 

Proc.  U.  S.  Nat.  Mus.,  vol.  26,  p.  155,  figs.,  1902. 
Habitat:  Bohemia;  Ames,  Iowa;  Amherst,  Mass. 
Taken  on  corn,  various  grasses,  and  spring  flowers. 

(50)  Euthrips  oephalicus  Crawford,  Pomona  College,  Journ.  Ent.,  vol.  2,  no.  1,  p.  153, 

March,  1910. 

Habitat:  Guadalajara,  Mexico. 

Food  plants:  ' '  Several  composite,  a  small  native  acacia-like  tree,  a  Solanum, 
and  several  other  plants"  (Crawford). 

(51)  Euthrips  cephalicus  reticulatus  Crawford,  Pomona  College,  Journ.  Ent.,  vol.  2, 

no.  1,  p.  155,  March,  1910. 
Habitat:  Guadalajara,  Mexico. 
Taken  on  certain  Rosace®  and  Labiate. 

(52)  Euthrips  helianthi  new  species.    (For  description  see  p.  40,  PI.  IV,  figs.  26-29.) 

Habitat:  Visalia,  Cal. 

Taken  in  wild  sunflower  blossoms. 

(53)  Euthrips  occidental!*  Pergande,  1895.    Redescribed  by  Hinds,  Mon.  Thys. 

N.  Amer.,  Proc.  U.  S.  Nat.  Mus.,  vol.  26,  p.  152,  1902. 
Habitat:  California. 
Food  plants:  Blossoms  and  foliage  of  numerous  trees  and  weeds. 
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(54)  Euthrips  tritici  Fitch,  1855.    (For  description,  life-history  notes,  and  references, 

see  Hinds,  Mon.  Thys.  N.  Amer.,  Proc.  U.  S.  Nat.  Mus.,  vol.  26,  p.  149,  1902.) 
Habitat-  Generally  distributed  throughout  the  United  States. 
Taken  in  flowers  of  almost  all  wild  and  cultivated  plants. 
Note. — This  is  undoubtedly  the  commonest  and  the  most  widely  dis- 
tributed of  all  American  species  of  thrips.    The  variation  within  the  species 
will  probably  lead  some  later  writer  to  divide  the  group  into  several  distinct 
varieties.    The  insect  varies  from  very  light  colored,  almost  white  individuals 
(which  for  the  most  part  are  collected  in  white  or  light  colored  flowers)  to  very 
dark  brown,  and  from  individuals  with  no  shading  of  orange  to  those  colored 
to  a  deep  red-orange.    The  writer  is  here  erecting  one  new  variety,  to  include 
the  very  dark  brown  specimens  in  this  group.    These  can  not  possibly  be 
included  within  the  species  as  Mr.  Hinds's  description  now  stands.    Hie 
variety  is  called  Euthrips  tritici  calif ornicus. 

(55)  Euthrips  tritici  calif ornicus  new  variety. 

Habitat'  California,  Oregon,  and  Washington. 

Taken  in  company  with  Euthrips  tritici,  in  the  blossoms  of  almost  all  wild 
and  cultivated  plants.  The  variety  is  distinguished  from  the  species  by  the 
following  characters:  General  color  uniformly  dark  brown,  thorax  orange- 
brown;  segment  1  of  antennae  brown,  unicolorous  with  head,  segment  2  uni- 
formly darker  brown. 

19.  Genus  ANAPHOTHBEPS  TJzel. 

(56)  Anaphothrips  stria  tus  Osborn,  1883.    Red  escribed  by  Hinds,  Mon.  Thys. 

N.  Amer.,  Proc.  U.  S.  Nat.  Mus.,  vol.  26,  p.  160,  figs.,  1902.  Ref . :  Ent.  News, 
vol.  20,  p.  224,  May,  1909  (males  found).  * 

Habitat-  Illinois;  Iowa;  Maine;  Massachusetts.;  New  York;  Ohio;  Ontario; 
Nebraska;  California. 

Food  plants:  Poa  pratensis,  Phleum  pratense,  and  other  grasses;  in  Cali- 
fornia on  leaves  and  ears  of  com,  and  on  alfalfa. 

(57)  Anaphothrips  zese  new  species.    (For  description  see  p.  41,  PI.  IV,  figs.  31-34.) 

Habitat:  Visalia,  San  Jose,  and  Red  Bluff,  Cal. 
Taken  on  leaves  and  ears  of  corn,  on  grasses,  and  on  foliage  of  orange. 
(68)  Anaphothrips  tricolor  new  species.    (For  description  see  p.  41.) 
Habitat:  Tulare  County,  Cal. 
Taken  on  goldenrod  and  on  orange  nursery  stock  by  Mr.  P.  R.  Jones. 

20.  Genus  PSETJDOTHRIPS  Hinds. 

(59)  Pseudothrips  inequalis  Beach,  1896.    Redescribed  by  Hinds,  Mon.  Thys. 

N.  Amer.,  Proc.  U.  S.  Nat.  Mus.,  vol.  26,  p.  146,  figs.,  1902. 
Habitat:  Ames,  Iowa. 
Food  plant:  Aster. 

21.  Genus  HETEROTHRIPS  Hood. 

(60)  Heterothxips  salids  Shull,  Ent.  News,  vol.  20,  p.  220,  figB.,  May,  1909. 

Habitat:  Huron  County,  Mich. 

Taken  on  the  outside  of  catkins  of  a  willow  (Salizfluviatilis). 

(61)  Heterothxips  ariseem®  Hood,  Bui.  111.  State  Lab.  Nat.  Hist.,  vol.  8,  art.  2, 

p.  362,  August,  1900. 
Habitat-  Urbana,  HI. 
Taken  in  flowers  of  jack-in-the-pulpit  (Arisssma  triphyUum). 
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(62)  Heterothrips  deeaoornis  Crawford,  Pomona  College,  Journ.  Ent.,  vol.  1,  no.  4, 

p.  110, 1909. 

Habitat:  Guadalajara,  Mexico. 

Taken  on  a  low  native  tree  with  small  yellow  flowers,  common,  in  the  bar- 
rancas near  Guadalajara;  also  on  a  shrub  belonging  to  the  family  Malpig- 
hiaceee. 

22.    Genus  AXLOTHREPS  Hood,  1008. 

(63)  Allothrips  megacephalus  Hood,  Bui.  HI.  State  Lab.  Nat.  Hist.,  vol.  8,  art.  2, 

p.  372,  figs.  1908.    Kef.:  Ent.  News,  vol.  20,  p.  228,  May,  1909  (males  found). 
EabitaL*  Urbana  and  Springfield,  111. 
Taken  from  under  bark  of  various  trees  in  winter. 

28.    Genus  RHAPTOTHRIPS  Crawford. 

(64)  Rhaptothrips  peculiar!*  Crawford,  Pomona  College,  Journ.  Ent.,  vol.  1,  no.  *f 

p.  116,  figs.,  1909. 
Habitat:  Guadalajara,  Mexico. 
Food  plant:  "A  certain  spiny  solanaceous  plant"  (Crawford). 

24.    Genus  ANTHOTHBXPS  TJseL 

(65)  Anthothrips  niger  Osborn.    Redescribed  by  Hinds,  Mon.  Thys.  N.  Amer., 

Proc.  U.  S.  Nat.  Mus.,  vol.  26,  p.  188,  figs.,  1902. 

Habitat'  Iowa;  Michigan;  Massachusetts;  Oregon;  California. 

Food  plants:  Achillea  millefolium,  oxeye  daisy,  red  and  white  clover, 
vario^pgrasses. 

(66)  Anthothrips  verbasci  Osborn.    Redescribed  by  Hinds,  Mon.  Thys.  N.  Amer., 

Proc.  U.  S.  Nat.  Mus.,  vol.  26,  p.  189,  figs.,  1902. 
Habitat:  Ames,  Iowa;  Amherst,  Mass. 
Food  plant'  Mullein. 

(67)  Anthothrips  variabilis  Crawford,  Pomona  College,  Journ.  Ent.,  vol.  2,  no.  1, 

p.  166,  fig.,  March,  1910. 

Habitat'  Santiago  de  las  Vegas,  Cuba;  Managua,  Nicaragua;  Guadalajara, 
Mexico. 

Food  plants:  "Celosa,  Dodder  and  native  creeping  vine"  (Crawford). 

25.    Genus  AXETJRODOTHRIPS  Franklin. 

(68)  Aleurodothrips  t aseiapennis  Franklin  (described  as  (yyptothnpsfasciapennis)f 

Proc.  U.  S.  Nat.  Mus.,  vol.  33,  p.  727,  figs.,  1908;  as  Aleurodothrips  /aseia- 
pennis in  Ent.  News,  vol.  20,  p.  228,  figs.,  May,  1909. 

Habitat-  Newstead,  St.  Peters,  Barbados  Islands;  Florida. 

Taken  on  flower  of  La  France  rose  and  commonly  in  Florida  feeding  on  the 
eggs,  larvae,  and  pupae  of  the  citrus  white  fly  (Aleyrodes  citi  R.  A  H.). 

26.    Genus  ETTRYTHRIPS  Hinds,  1002. 

(69)  Burythrips  ampliventralis  Hinds,  Mon.  Thys.  N.  Amer.,  Proc.  U.  S.  Nat. 

Mus.,  vol.  26,  p.  202,  figs.,  1902. 
Habitat'  Amherst,  Masa. 
"Taken  in  turf  in  fall"  (Hinds). 

(70)  Burythrips  osborai  Hinds,  Mon.  Thys.  N.  Amer.,  Proc.  U.  S.  Nat.  Mus.,  vol. 

26,  p.  203,  figs.,  1902. 
Habitat'  Amherst,  Mass. 
Food  plants:  Grasses. 
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27.  Genus  LISSOTHBEPS  Hood,  1908. 

(71)  Lissothrips  muscorum  Hood,  Bui.  111.  State  Lab.  Nat.  Hist.,  vol.  8,  art.  2. 

p.  265,  1908. 
Habitat:  Illinois. 
Taken  in  moss. 

28.  Genus  TBICHOTHBIPS  Usel,  1895. 

(72)  Trichothiips  dens  Moulton,  Tech.  Ser.  12,  Pt.  Ill,  Bur.  Ent.,  U.  S.  Dept.  Agr., 

p.  60,  figs.,  1907. 
Habitat:  Santa  Clara  Valley,  Cal. 
Taken  on  apricot  foliage. 

(73)  Trichothiips  breviouralis  Shull,  Ent.  News,  vol.  20,  p.  227,  figs.,  May,  1909. 

Habitat:  Huron  County,  Mich. 

Taken  among  leaves  of  pine-cone  gall  on  willow  (Salixfluviatilis). 

(74)  Trichothiips  angusticeps  Hood,  Bui.  111.  State  Lab.  Nat.  Hist.,  vol.  8,  art.  2, 

p.  367,  figs.,  1908. 
Habitat:  St.  Joseph  and  Urbana,  111. 
Taken  under  bark  of  rotten  stumps. 

(75)  Trichothiips  ruber  new  species.    (For  description  see  p.  42.) 

Habitat:  San  Jose,  Cal. 
Taken  in  azalea  blossoms. 

(76)  Trichothrips  longitubus  Hood,  Bui.  111.  State  Lab.  Nat.  Hist,  vol.  8,  art.  2, 

p.  368,  1908. 
Habitat:  Carbondale,  111. 
Taken  in  sweepings.  * 

(77)  Trichothrips  buff®  Hood,  Bui.  111.  State  Lab.  Nat.  Hist.,  vol.  8,  art.  2,  p.  369. 

figs.,  1908. 
Habitat:  Decatur,  Homer,  and  Urbana,  111. 
Taken  under  bark  of  soft-maple  trees. 

(78)  Trichothrips  smith!  Hood,  Ent.  News,  vol.  20,  p.  29,  figs.,  January,  1909, 

Habitat:  Boskydell,  111. 

Taken  on  hard  maple  (Acer  saccharum). 

(79)  Trichothrips  beachi  Hinds,  Mon.  Thys.  N.  Amer.,  Proc.  U.  S.  Nat.  Mus.,  vol. 

26,  p.  192,  figs.,  1902. 
Habitat:  Amherst,  Mass. 
Taken  under  quince  bark. 

(80)  Trichothrips  ambitus  Hinds,  Mon.  Thys.  N.  Amer.,  Proc.  U.  S.  Nat.  Mus., 

vol.  26,  p.  191,  figs.,  1902. 
Habitat:  Amherst,  Mass. 
Food  plant:  Grass. 

(81)  Trichothrips  femoralis  Moulton,  Tech.  Ser.  12,  Pt.  Ill,  Bur.  Ent.,  U.  S.  Dept. 

Agr.,  p.  61,  figs.,  1907. 
Habitat'  Newcastle,  Cal. 
Food  plant:  Wild  mullein. 

(82)  Trichothrips  americanus  Hood,  Bui.  111.  State  Lab.  Nat.  Hist.,  vol.  8,  art.  2, 

p.  366,  figs.,  1908. 
Habitat:  Carbondale,  Homer,  and  Urbana,  111. 
Taken  under  bark  on  rotten  stumps. 

(83)  Trichothrips  ilex  Moulton,  Tech.  Ser.  12,  Pt.  Ill,  Bur.  Ent.,  U.  S.  Dept.  Agr., 

p.  62,  figs.,  1907. 
Habitat:  Coast  region  of  California. 
Food  plant:  Christmas  berry  (Heteromeles  arbutifolia). 
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(84)  Trichothrips  ilex  dumosa  Moulton,  Tech.  Ser.  12,  Pt.  Ill,  Bur.  Ent.,  U.  S. 

Dept.  Agr.,  p.  63, 1907. 
Habitat:  Saratoga,  Cal. 
Taken  on  scrub  oak  (Quercus  dumosa). 

(85)  Trichothrips  tridentatus  Shull,  Ent.  News,  vol.  20,  p.  226,  figs.,  May,  1909. 

Habitat:  Huron  County,  Mich. 

Taken  under  the  scales  of  the  bark  of  white  oak  (Quercus  alba). 

29.    Genus  PLECTOTHBIPS  Hood,  1908. 

(86)  Plectothrips  antennatus  Hood,  Bui.  111.  State  Lab.  Nat.  Hist.,  vol.  8,  art.  2y 

p.  370, 1908. 
Habitat'  Urbana,  111. 
Taken  on  a  window  of  a  woodshed,  in  June. 

30.    Genus  ACANTHOTHRIPS  TTzel,  1895. 

(87)  Acanthothrips  magnafemoralis  Hinds,  Mon.  Thy  a.  N.  Amer.,  Proc.  U.  S. 

Nat.  Mus.,  vol.  26,  p.  199,  figs.,  1902.    Ref . :  Psyche,  vol.  10,  p.  221,  October- 
December,  1903. 

Habitat:  Miami,  Fla.;  Amherst,  Mass. 

Food  plant:  Under  loose  bark  on  a  sycamore  tree. 

(88)  Acanthothrips  nodicornis  Reuter,   Uzel's  Monograph,  p.  260,  figs.,  1895. 

Ref.:  Psyche,  vol.  10,  p.  222,  October-December,  1903. 
Habitat:  Germany;  Finland;  Bohemia;  Amherst,  Mass. 
Taken  under  the  bark  of  a  sycamore  tree  in  Massachusetts. 

(89)  Acantho&rips  doanei  Moulton,  Tech.  Ser.  12,  Pt.  Ill,  Bur.  Ent.,  U.  S.  Dept. 

Agr.,  p.  64,  figs.,  1907. 
Habitat:  Alum  Rock  Canyon,  San  Jose,  Cal. 
Food  plant:  Grass. 

(90)  Acanthothrips  albivittatus  Hood,  Bui.  111.  State  Lab.  Nat.  Hist.,  vol.  8,  art. 

2,  p.  374, 1908. 
Habitat'  Bloomington,  111. 
Taken  on  the  trunk  of  a  Carolina  poplar. 

81.  Genus  CEPHALOTHRIPS  TJzel,  1895. 

(91)  Cephalothrips  yuccas  Hinds,  Mon.  Thys.  N.  Amer.,  Proc.  U.  S.  Nat.  Mus., 

vol.  26,  p.  194,  figs.,  1902. 
Habitat'  Amherst,  Mass.;  Washington,  D.  C. 
Food  plants:  Yucca  jilamentosa,  goldenrod. 

(92)  Cephalothrips  errans  new  species.    (For  description  see  p.  43,  PI.  VI,  figB. 

42-44.) 

Habitat-  San  Jose,  Cal. 

Food  plants:  Wild  mustard,  apricot,  and  pine  foliage.    Taken  during  June 
and  July. 

82.  Genus  MALACOTHBIPS  Hinds,  1902. 

(93)  Malacothrips  zonatus  Hinds,  Mon.  ThyB.  N.  Amer.,  Proc.  U.  S.  Nat.  Mus., 

vol.  26,  p.  200,  figs.,  1902. 
Habitat'  Amherst,  Mass. 
Taken  in  turf. 
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88.    Genus  NBOTHBLPS  Hood,  1008. 

(94)  Neothrips  corticifl  Hood,  Bui.  111.  State  Lab.  Nat.  Hist.,  vol.  8,  art.  2,  p.  372, 

figs.,  1908. 

Habitat'  Urbana  and  Hillery,  111. 
Taken  under  bark  in  winter. 

34.    Genus  CB  YPTOTHBIPS  *  TJzel,  1885. 

(95)  Crypto thrips  calif ornious  Daniel,  Ent.  News,  vol.  15,  p.  293,  November,  1904. 

Redescribed  by  Moulton,  Tech.  Ser.  12,  Pt.  Ill,  Bur.  Ent.,  U.  S.  Dept.  Agr., 
p.  66,  figs.,  1907. 

Habitat:  California,  Oregon,  and  Washington. 

Often  taken  under  the  old  shells  of  the  brown  apricot  scale  (Lecanium  oorni 
Bouche  (arrneniacum  Craw))  and  black  scale  (Saissetia  oless  Bern.). 

Taken  on  foliage  of  peach,  French  prune,  and  Bartlett  pear,  also  on  leaves 
of  chamifial  (Adenostoma  fasciculatum)  and  tanbark  oak  (Quercus  dtnsiflora) 
and  other  plants. 

(96)  Cryptothrips  earbonarius  Hood,  Bui.  111.  State  Lab.  Nat.  Hist.,  vol.  8,  art.  2, 

p.  376,  figs.,  1908. 
Habitat:  Pulaski,  111. 
Taken  in  sweepings  from  grass  and  weeds. 

(97)  Cryptothrips  reotangularis  Hood,  Can.  Ent.,  vol.  40,  no.  9,  p.  307,  figs.,  1908. 

Habitat:  Urbana,  111.,  and  Harrisburg,  Pa. 

Taken  under  dead  bark  in  peach  tree  in  Illinois  and  "In  burrow  of  lepi- 
dopterous  or  coleopterous  larva  in  dead  willow  stem." 

85.    Genus  LEPTOTHBIPS  Hood,  1909. 

(98)  Leptothrips  asperus  Hinds,  Ent.  News,  vol.  20,  p.  249,  June,  1909. 

Cryptothrips  asperus  Hinds,  Mon.  Thys.  N.  Amer.,  Proc.  U.  S.  Nat.  Mus., 
vol.  26,  p.  205,  figs.,  1902. 
PhyUothrips  asperus  Hood,  Can.  Ent.,  vol.  40,  no.  9,  p.  305,  1908. 
Habitat:  Amherst,  Mass. 
Taken  on  grape. 

86.    Genus  ZYGOTHBIPS  TJzel,  1895. 

(99)  Zygothrips  longieeps  Hood,  Bui.  111.  State  Lab.  Nat.  Hist.,  vol.  8,  art.  2, 

p.  364,  figs.,  1908. 
Habitat:  Carbondale,  111. 
Taken  in  a  gall  on  Solidayo. 

87.    Genus  PHIXEOTHBIPS  Haliday,  1886. 

(100)  PhloBothrips  uzeli  Hinds,  Mon.  Thys.  N.  Amer.,  Proc.  JJ.  S.  Nat.  Mus.,  vol. 

26,  p.  196,  figs.,  1902. 
Habitat:  Amherst,  Mass. 
Taken  on  various  grasses  and  clover  and  on  Ulmus  montana  var.  pendula. 

(101)  Phlceothrips  pergandei  Hinds,  Mon.  Thys.  N.  Amer.,  Proc.  U.  S.  Nat.  Mus., 

vol.  26,  p.  197,  figs.,  1902. 
Habitat:  Amherst,  Mass. 
Taken  on  grass. 

1  For  Cryptothrips  asperus  Hinds,  see  Leptothrips  asperus,  No.  98. 
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(102)  Phlceothrips  raptor  Crawford,  Pomona  College,  Journ.  Ent.,  vol.  2,  no.  1, 

p.  159,  March,  1910. 
Habitat'  Guadalajara,  Mex. 
Taken  in  sweeping  shrubbery. 

(103)  Phlosothrips  maeulatua  Hood,  Ent.  News,  vol.  20,  p.  250,  figs.,  June,  1909. 

Habitat:  Baldwin,  Mich. 

Taken  under  rotting  poplar  bark. 

88.    Genus  LIOTHRIPS  TJzel,  1895. 

(104)  Liothrips  ocellatus  Hood,  Bui.  111.  State  Lab.  Nat.  Hist.,  vol.  8,  art.  2,  p.  375, 

1908.    Ref.:  Ent.  NewB,  vol.  20,  p.  249,  June,  1909. 
Habitat:  Hillerj,  111. 
Taken  in  moss. 

(105)  Liothrips  uxnbripennis  Hood,  Ent.  News,  vol.  20,  p.  30,  figs.,  January,  1909. 

(Described  as  Phyllothrips  umbripennis.) 
Habitat'  Illinois  and  Michigan. 
Taken  on  various  species  of  oak. 

(106)  Liothrips  umbripennis  mexicanus  Crawford,  Pomona  College,  Journ.  Ent., 

vol.  2,  no.  1,  p.  161,  March,  1910. 
Habitat:  Guadalajara,  Mex. 
Taken  in  oak  galls,  at  an  elevation  of  10,000  feet. 

(107)  Liothrips  citricornis  Hood,  Can.  Ent.,  vol.  40,  no.  9,  p.  305,  fig.,  1908. 

(Described  as  Phyllothrips  citricornis.) 

Habitat:  Dubois,  Duquoin,  Odin,  and  Pulaski,  HI.;  Harrisburg  and  Rock- 
ville,  Pa. 

Food  plants:  "On  hickory  leaves,"  in  Illinois  and  "on  wild  grape"  in 
Pennsylvania,  April  28  to  July  16. 

(108)  Liothrips  fasciculatus  Crawford,  Pomona  College,  Journ.  Ent.,  vol.  1,  no.  4, 

p.  105,  figs.,  1909.    (Described  as  Phyllothrips  fasciculata.) 
Habitat:  Claremont  and  Suisun,  Cal. 
Food  plant:  Wild  buckwheat  (Eriogonum  fasciculatum). 

(109)  Liothrips  fasciculatus  stenoceps  Crawford,  Pomona  College,  Journ.  Ent., 

vol.  1,  no.  4,  p.  108,  1909. 
Habitat:  Claremont,  Cal. 
Specimens  taken  with  Liothrips  fasciculatus  on  wild  buckwheat. 

(110)  Liothrips  bakeri  Crawford,  Pomona  College,  Journ.  Ent.,  vol.  2,  no.  1,  p.  161, 

March,  1910. 

Habitat:  Havana,  Cuba. 

Taken  on  "galls  on  leaves  of  Ficus  nitida  and  flowere  of  Ftcus  religiosa" 
(Crawford). 

(111)  Liothrips  moconnelli  Crawford,  Pomona  College,  Journ.  Ent.,  vol.  2,  no.  1, 

p.  163,  March,  1910. 

Habitat  Guadalajara,  Mex.;  Chico  and  Suisun,  Cal. 

Taken  from  "stems  and  leaves  of  a  certain  bignoniaceous  shrub,  and  also 
from  sweepings  on  other  shrubs"  (Crawford);  prune  foliage  and  apple  blos- 
soms in  California. 

89.    Genus  IDOLOTHBJPS  Haliday,  1852. 

(112)  Idolothrips  flavipes  Hood,  Bui.  111.  State  Lab.  Nat.  Hist.,  vol.  8,  art.  2,  p.  377, 

fig.,  1908. 
Habitat:  Illinois. 

Specimens  taken  among  fallen  oak  leaves, 
71924°— 11 3 
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(113)  Idolothrips  angusticeps  Crawford,  Pomona  College,  Journ.  Ent.,  vol.  2,  no.  1, 

p.  168,  figs.,  March,  1910. 

Habitat:  "Belize;  Havana,  Cuba;  San  Marcos  and  Chivandega,  Nicaragua; 
Guadalajara,  Mex."  (Crawford). 

(114)  Idolothrips   coniferarum   Pergande,  1896.    Redeecribed  by  Hinds,  Mon. 

ThyB.  N.  Amer.,  Proc.  U.  S.  Nat.  Mus.,  vol.  26,  p.  206,  figs.,  1902. 
Habitat-  Washington,  D.  C;  Amherst,  Mass. 
Taken  on  Pinus  inops,  Juniperus  virginiana,  and  Abies  sp. 

(115)  Idolothrips  armatus  Hood,  Ann.  Ent.  Soc.  Amer.,  vol.  1,  no.  4,  p.  285,  figs., 

December,  1908. 

Habitat:  Carbondale,  Havana,  Pulaski,  and  Urbana,  Hi. 

Taken  in  galls  of  Gnorimoschema  gaUstsolidaginis  on  Solidago  canadensis  in 
miscellaneous  and  woodland  sweepings;  on  Plantago  rugelii. 

(116)  Idolothrips  tuberculatus  Hood,  Ann.  Ent.  Soc.  Amer.,  vol.  1,  no.  4,  p.  287, 

figB.,  December,  1908. 
Habitat:  White  Heath  and  Boskydell,  111. 
Taken  on  white  oak. 

40.    Genus  MEGAXOTHMPS  Heeger. 

(117)  Megalothrips  hesperus  Moulton,  Tech.  Ser.  12,  Pt.  Ill,  Bur.  Ent.,  U.  S. 

Dept.  Agr.,  p.  65,  figs.,  1907. 
Habitat:  Stanford  University,  California. 
Food  plant:  Not  known. 

(118)  Megalothrips  (?)  spinosus  Hood,  Can.  Ent.,  vol.  40,  p.  306,  figs.,  1908.    Ref.: 

Ent.  News,  vol.  20,  p.  231,  May,  1909. 

Habitat'  Harrisburg,  Pa.;  St.  Anthony  Park  and  St.  Paul,  Minn. 

Taken  "in  burrows  of  lepidopterous  or  coleopterous  larvae  in  dead  willow 
stem/'  and  "under  the  bark  of  dead  limb  of  white  birch." 

DESCRIPTIONS   OF   BTEW   GEBTEBA   ABTD   BTEW   SPECIES. 

[The  numbers  oorrespond  to  the  list  numbers  In  the  catalogue.] 

(2)  Orothrips  kelloggii  yosemitii  new  variety.     (PL  II,  fig.  9.) 

Measurements:  Head, length 0.16 mm., width 0.20 mm.;  prothorax, 
length  0.16  mm.,  width  0.25  mm.;  mesothorax,  width  0.35  mm.; 
abdomen,  width  0.45  mm.;  total  body,  length  1.75  mm.  Antennae: 
1,30/*;  2,54/*;  3,99/*;  4,96/*;  5,63/*;  6,48/*;  7,45/*;  8,33/*;  9,33/*; 
total,  0.50  mm. 

Color  dark  brown  to  blackish-brown;  cheeks  not  strongly  arched. 
Segment  2  of  antenn»  yellow,  dark  brown  at  base;  segment  3  yellow, 
but  dark  brown  in  outer  half;  segment  3  noticeably  constricted  in 
the  middle;  sense  areas  on  segments  3  and  4  ovoid  (in  O.  JceUoggii 
elongate).  Spines  on  hind  margin  of  prothorax  short  but  quite 
stout;  those  on  mesonotum  likewise  small.  Trochanters  not  notice- 
ably yellow.  Darkened  bands  in  center  and  at  tip  of  wings  smaller 
and  lighter  colored  and  more  irregular  than  in  Orothrips  JceUoggii. 

2.    Genus  BRYTHBOTHBIPS  new  genus. 

Head  almost  one-third  longer  than  wide.  Ocelli  present  in  both 
sexes.  Antennae  nine-segmented,  the  last  two  segments  closely 
joined  and  together  somewhat  shorter  than  segment  7.    Maxillary 
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palpi  geniculate*!  and  with  eight  segments.  Labial  palpi  with  three 
segments.  Prothorax  about  as  long  as  head  and  only  a  little  wider, 
without  large  bristles.  Legs  long  and  slender;  fore  femora  somewhat 
thickened  in  both  sexes.  Wings  present  in  both  sexes;  fore  wings 
very  slightly  narrowed  before  the  middle;  fore  part  of  ring  vein  and 
fore  longitudinal  vein  furnished  with  a  few  sparse,  inconspicuous 
hairs;  fore  wings  white,  with  dark-brown  longitudinal  band  along 
posterior  margin. 
(3)  Erythrothrips  arizon®  new  species.     (PL  I,  figs.  1-7.) 

Measurements:  Head,  length  0.24  mm.,  width  0.19  mm.;  protho- 
rax, length  0.24  mm.,  width  0.23  mm.;  mesothorax,  width  0.38  mm.; 
abdomen,  width  0.49  mm.;  total  body,  length  2.66  mm.  Antennas: 
l,45/i;  2,  63/*;  3,  126/*;  4,  111  /*;  5,  6,  72/*;  7,  69/*;  8,  30/*;  9,  18/*; 
total  length,  0.64  mm. 

Color  dark  brown,  with  red  pigmentation;  connecting  tissue  of 
abdominal  segments  light  brown  to  brown. 

Head  about  one-fourth  longer  than  wide,  rounded  in  front  and 
elevated  only  a  little  between  basal  segments  of  antennae;  cheeks 
slightly  arched,  converging  but  very  slightly  posteriorly;  back  of 
head  cross-striated;  without  prominent  spines.  Eyes  prominent,  not 
protruding,  black;  eyes  with  large  facets,  pilose.  Ocelli  present. 
Mouth-cone  short,  pointed;  maxillary  palpi  geniculate,  eight-seg- 
mented; labial  palpi  four-segmented;  basal  segment  small.  Antennae 
nine-segmented,  two  and  one-half  times  as  long  as  head;  brown,  uni- 
colorous  with  body  except  basal  part  of  segment  3,  which  is  light 
brown.  All  segments  thickly  clothed  with  short  spines.  A  long 
slender  sense  area  on  each  of  segments  3  and  4. 

Prothorax  about  as  wide  as  long  and  only  a  little  larger  than  the 
head;  with  several  inconspicuous  spines;  all  angles  broadly  rounded. 
Legs  uniformly  dark  brown  in  females,  but  fore  tibiaB  and  tarsi 
shftdJTig  to  light  brown  in  males.  Fore  femora  slightly  enlarged; 
tibiae  each  with  a  stout  spine  at  tip;  all  legs  thickly  set  with  short, 
dark  spines.  Fore  wings  of  about  even  width  for  entire  length,  very 
slightly  narrowed  before  the  middle,  broadly  rounded  at  tip;  with 
ring  vein  and  two  longitudinal  veins  that  unite  with  ring  vein  near 
tip;  with  five  cross  veins;  fore  part  of  ring  vein  and  fore  longitudinal 
vein  with  small,  white,  inconspicuous  spines;  second  longitudinal  vein 
with  about  twenty-seven  dark  spines.  Posterior  margin  of  wing  only 
with  fringe.  Wings  clear  white,  with  dark-brown  longitudinal  band 
extending  from  base,  including  scale,  to  tip,  this  band  broadest  at 
middle  of  wing  and  somewhat  narrowed  before  the  middle.  Hind 
wings  clear  white,  margined  with  fringe  only  along  posterior  side. 

Abdomen  large,  fourth  and  fifth  segments  widest  and  from  them 
tapering  gradually  to  the  bluntly  pointed  tenth  segment.    Without 
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long  spines  except  on  last  three  segments.    Eighth  abdominal  seg- 
ment of  males  covered  with  many  long  hairs. 

Described  from  four  females  and  ten  males. 

Habited:  Phoenix,  Ariz.,  type  specimens  collected  and  forwarded 
by  Mr.  J.  Eliot  Coit;  California,  specimens  collected  by  Mr.  B.  B. 
Whitney  at  Oroville. 

Food  plants:  Orange  and  olive  blossoms  in  Arizona;  Rhamnus 
pursliiana  in  California. 

The  larva  of  this  species  is  uniformly  light  brownish-yellow  and 
has  conspicuous  red  pigment  bands  across  the  dorsal  plates  of  meso- 
thoracic  and  metathoracic  segments  and  all  segments  of  abdomen. 
(13)  Thrips  magnus  new  species.     (PL  II,  figs.  10,  11.) 

Measurements:  Head,  length  0.13  mm.,  width  0.18  mm.;  protho- 
rax,  length  0.16  mm.,  width  0.23  mm.;  irfesothorax,  width  0.35  mm.; 
abdomen,  width  0.40  mm.;  total  body,  length  1.70  mm.  Antennae: 
1,  24  fi;  2,  36  ji)  3,  56  /*;  4,  51  p.;  5, 42  p.;  6,  54  /*;  7, 24  /*;  total  length 
0.30  mm. 

General  color  very  dark  brown,  head  blackish  brown. 

Head  considerably  wider  than  long,  broadest  near  back;  cheeks 
very  slightly  arched,  roughened ;  front  of  head  broadly  rounded ;  back 
of  head  transversely  striate.  A  small  spine  on  front  of  each  posterior 
ocellus  and  a  row  of  several  smaller  spines  back  of  each  eye.  Eyes 
large,  occupying  about  two-thirds  the  width  of  the  head,  not  unusually 
protruding,  pilose.  OceUi  subapproximate,  with  dark-brewn  cres- 
cents. Mouth-cone  short,  reaching  hardly  past  middle  of  prothorax, 
pointed;  maxillary  palpi  three-segmented;  labial  palpi  two-seg- 
mented. Antennx  seven-segmented,  slightly  more  than  twice  as  long 
as  head,  uniform  dark  brown,  with  segments  1  and  2  often  blackish- 
brown;  forked  sense  cones  on  dorsal  side  of  segment  3  and  ventral 
side  of  segment  4. 

Prothorax  somewhat  larger  than  head,  all  angles  rounded;  two  long 
prominent  spines  on  each  posterior  angle,  several  smaller  ones  along 
posterior  margin,  the  inner  one  being  the  longest ;  other  spines  present 
but  not  conspicuous.  Mesoihorax  largest,  sides  of  pterthorax  broadly 
and  evenly  rounded.  Legs  dark  brown,  tips  of  tibiae  and  tarsi  shad- 
ing to  lighter  or  yellowish  brown;  hind  tibiae  alone  armed  with 
spines.  Wings  present;  fore  wing  large,  uniform  brown,  with  spines 
arranged  as  follows:  Costa,  thirty-one;  fore  longitudinal  vein  with 
eight  at  base  and  three  scattered  on  outer  half;  hind  vein  with 
thirteen. 

Abdomen  subovate,  third  ajid  fourth  segments  largest;  longest 
spines  on  last  two  segments. 

Described  from  numerous  females.    Males  much  larger. 

Habitat:  Visalia,  Coyote,  and  San  Francisco,  Cal. 

Food  plant:  Mimvlussp. 
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9.    Genua  ECEGNOTHRIPS  new  genus. 

Head  and  thorax  with  a  deeply  reticulated  structure  (sides  of  abdo- 
men may  also  be  reticulated).  Head  about  as  long  as  wide  and  not 
longer  than  the  prothorax.  Eyes  large,  oval,  prominent.  Ocelli 
present.  Antennae  with  eight  segments,  long,  slender,  last  four  seg- 
ments united  evenly  and  diminishing  in  size  gradually.  Prothorax 
angular  at  sides.  Legs  slender,"  unarmed.  Wings  present,  strong, 
broadest  at  base  and  tapering  gradually  to  a  pointed  tip,  without 
prominent  veins  except  fore  part  of  ring  vein.  Spines  on  fore  margin 
and  where  fore  longitudinal  vein  should  be,  long,  strong,  and  with 
blunt  tips. 

This  genus  has  many  of  the  characters  of  both  Helioihrips  and  Dic- 
tothrips.  It  is  readily  determined  from  the  former  by  the  shape  of 
the  antennae,  inasmuch  as  the  segments  are  all  rather  slender  and  quite 
evenly  united;  segment  6  is  longest;  the  style  not  longer  than  seg- 
ment 6.  It  is  readily  separated  from  Dictoihrips  by  the  character  of 
the  wings,  which  have  two  rows  of  long,  strong,  blunt  spines  along  the 
anterior  margin. 
(22)  Echinothrips  mexicanus  new  species.     (PL  III,  figs.  16-19.) 

Measurements:  Head,  length  0.10  mm.,  width  0.15  mm.;  protho- 
rax, length  0.10  mm.,  width  0.18  mm.;  mesothorax,  width  0.23  mm.; 
abdomen,  width  0.23  mm.;  total  body,  length  0.92  mm.  Antennae: 
1,  9  fi)  2,  30  (i)  3,  45  ft;  4,  39  p.;  5,  45  /*;  6,  60  p.;  7,  15  /*;  8,  27  ft; 
total,  0.27  mm. 

General  color  uniform  dark  brown,  with  red  pigmentation.  Bases 
of  femora,  tips  of  tibiae,  all  tarsi,  outer  half  of  segments  3  and  4,  and 
base  of  segment  5  of  antennae  yellow.  • 

Head  noticeably  wider  than  long,  retracted  into  the  prothorax, 
angular  in  front,  with  basal  joints  of  antennae  subapproximate;  ver- 
tex depressed  and  bearing  the  anterior  ocellus  on  its  anterior  surface; 
strongly  reticulate;  cheeks  roughened  and  with  spines.  Eyes  large, 
oval,  prominent,  slightly  protruding,  reddish  black  with  yellowish 
inner  and  outer  margins;  facets  large,  protruding,  strongly  pilose. 
Ocelli  present,  subapproximate,  placed  near  center  of  head,  anterior 
ocellus  directed  forward,  posterior  ones  distinctly  separated  from 
inner  margins  of  eyes;  yellow-orange,  with  deep  orange-red  crescents. 
Mouth-cone  pointed,  reaching  past  base  of  presternum.  Antennse 
with  eight  segments,  two  and  one-half  times  as  long  as  head,  slender; 
segment  6  longest;  segments  1  and  2  deep  brown,  unicolorous  with 
head,  terminal  segments  brown,  intermediate  segments  yellow. 
(Segments  5  to  8  united  evenly,  antennae  tapering  gradually  from 
base  of  segment  6  to  tip.) 

Prothorax  about  as  long  as  head,  widest  at  middle;  sides  angular, 
roughened  and  with  curved  spines;  strongly  reticulate.     Mesothorax 
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largest,  with  notch  on  either  side  near  posterior  margin,  uniting 
evenly  with  metathorax.  Legs  slender,  with  numerous  hairs  but 
without  claws.  Fore  wings  strong,  broadest  at  base,  tapering  grad- 
ually from  base  to  point  at  tip ;  anterior  part  of  ring-vein  prominent, 
posterior  part  and  other  longitudinal  veins  wanting.  With  a  row  of 
thirteen  long,  brown,  blunt  spines  along  anterior  margin,  and  ten  other 
similar  spines  close  to  anterior  margin  where  fore  longitudinal  vein 
should  be;  fore  fringe  long  and  wavy,  especially  on  outer  half  of 
wing;  posterior  fringe  also  well  developed.  Wings  uniform  dark 
brown,  with  elongate  whitened  area  near  base.  Posterior  pair  of 
wings  each  with  single,  median,  dark  brown,  longitudinal  vein  extend- 
ing from  base  to  near  tip;  wing  membrane  brown,  fringe  well  devel- 
oped. 

Abdomen  widest  across  third  and  fourth  segments  and  from  them 
tapering  gradually  to  a  blunt  tip;  with  numerous  spines  along  sides 
and  on  dorsum;  a  single  pair  near  anterior  margin  on  each  segment 
most  conspicuous. 

Described  from  a  single  female. 

Habitat:  Acapulco,  Mexico. 

Specimens  taken  from  a  small  potted  plant  on  shipboard  in  San 
Francisco  from  Acapulco,  Mexico.    One  adult  with  numerous  larv® 
and  pupae. 
(40)  Euthrips  parvus  new  species.     (PL  IV,  figs.  23-25.) 

Measurements:  Head,  length  0.09  mm.,  width  0.126  mm.;  pro- 
thorax,  length  0.096  mm.,  width  0.144  mm.;  mesothorax,  width  0.16 
mm.;  abdomen,  width  0.21  mm.;  total  body,  length  0.95  mm. 

Antenna:  1,15/*;  2,  30  ji\  3,  45  /*;  4,  39  /*;  5,  36  /*;  6,  45/*;7,9/i; 
8,  12  fi\  to#tal  length  0.225  mm. 

General  color  orange-yellow;  forewings,  as  also  segments  3  to  8  of 
antennae,  light  brown. 

Head  angular  in  front,  with  depression  to  receive  basal  segments 
of  antennae;  frons  depressed,  broadest  across  eyes;  sides  of  head 
constricted  posteriorly,  not  retracted  into  prothorax;  back  of  head 
faintly  cross-striated;  two  small  spines  in  front  of  anterior  ocellus 
and  one  in  front  of  each  posterior  ocellus;  a  pair  bordering  the 
posterior  inner  side  of  each  eye.  Eyes  large,  ovoid,  prominent  and 
protruding;  facets  large,  pilose.  OceUi  located  in  central  part  of 
head,  closely  placed  but  not  contiguous,  yellow,  with  orange-red 
crescents;  anterior  ocellus  in  depression  on  fore  part  of  head  and 
directed  forward.  MoutT^cone  short,  blunt,  tipped  with  black; 
maxillary  palpi  with  three  segments,  labial  palpi  with  two.  Antennae 
with  eight  segments,  two  and  one-half  times  as  long  as  head;  seg- 
ment 1  pale  yellow,  2  orange-brown,  others  uniformly  brown; 
spines  and  sense  cones  present  but  not  conspicuous. 
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Proihorax  only  a  little  wider  than  head,  sides  arched,  all  angles 
rounded;  with  scattering  spines,  three  on  either  side  along  posterior 
margin,  brown  and  conspicuous,  the  central  one  of  each  group  largest; 
sides  of  prothorax  constricted  in  middle.  Legs,  especially  posterior 
pair,  rather  long  and  slender,  covered  with  numerous  hairs,  unicolor- 
ous  with  body.  Fore  wings  broadest  in  basal  one-third,  pointed  at 
ends;  ring  vein  prominent,  fore  longitudinal  vein  conspicuous  only 
at  base;  with  about  twenty  spines  along  anterior  margin;  five  or  six 
spines  on  basal  part  of  fore  longitudinal  vein,  the  outer  two  separated 
from  the  others;  three  spines  oil  outer  half  of  wing  where  fore  vein 
should  be  and  three  spines  near  posterior  margin  where  posterior  lon- 
gitudinal vein  should  be.  Fringe  on  wing  on  both  anterior  and 
posterior  margins  long  only  on  outer  half  of  wing.  Wings  brown,  with 
inconspicuous,  light,  longitudinal  area  extending  from  base  to  tip. 
Abdomen  rather  long  and  slender,  spines  conspicuous  only  on  last 
two  segments;  a  comblike  structure  on  posterior  margin  of  segment  8. 

Described  from  numerous  specimens. 

Habitat:  San  Francisco,  Cal. 

Food  plants:  Taken  on  various  hothouse  plants,  especially  on 
Cathariica  sp  ? 

Adults  and  larvae  collected  during  June  and  July. 
(42)  Euthrips  albns  new  species.     (PL  HI,  figs.  20-22 ;  PL  IV,  fig.  30.) 

Measurements:  Head,  length  0.12  mm.,  width  0.12  mm.;  pro- 
thorax,  length  0.12  mm.,  width  0.16  mm.;  mesothorax,  width  0.23 
mm.;  abdomen,  width  0.25  mm.;  total  body,  length  1  mm. 

Antennae:  1,  15  ft;  2,  30  /*;  3,  48  fi\  4,  45  ft;  5,  33  ft;  6,  54  p; 
7,  9  fi)  8,  12  p;  total  length  0.25  mm. 

Color  translucent  whitish,  segments  4  to  8  of  antennae  brown. 

Head  about  as  wide  as  long,  noticeably  square,  cheeks  straight  and 
very  slightly  arched;  front  angular;  spines,  except  a  pair  between 
eyes,  weak.  Eyes  prominent,  black,  with  light  outer  borders, 
coarsely  faceted.  OceUi  wanting.  Movih-cone  long,  pointed,  tipped 
with  black;  maxillary  palpi  three -segmented.  Antennae  eight-seg- 
mented, about  twice  as  long  as  head,  segments  1  to  3  inclusive 
whitish,  4  brown,  whitish  at  base,  others  brown.  Forked  sense  cone 
on  dorsal  side  of  segment  3,  and  a  similar  one  on  ventral  side  of 
segment  4. 

Proikorox  somewhat  wider  than  long.  A  very  weak  spine  at  each 
anterior  angle.  A  pair  of  prominent  ones  on  each  posterior  angle. 
Mesoihorox  largest;  front  angles  rounded.  Legs  unicolorous  with 
body.  Spines  prominent  only  on  hind  tibiae,  each  tarsus  with  a  black 
spot  at  end.  Wings  present,  rather  broad,  and  tapering  gradually 
from  base  to  distal  end;  not  sharply  pointed  at  tip;  costa  of  fore 
wings  set  rather  sparsely  with  about  twenty  spines;  fore  vein  with 
six  spines  near  base  of  wing  and  two  near  tip.    Hind  vein  with  nine 
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regularly  placed  spines,  these  beginning  immediately  below  where 
the  group  of  six  spines  on  fore  vein  ends.    Spines  brown. 

Abdomen  elongate-ovate,  tapering  rather  gradually  from  third 
segment  to  near  tip;  with  prominent  spines  on  outer  posterior  angles 
of  all  abdominal  segments  except  first. 

Described  from  one  female  taken  on  peach  foliage,  Red  Bluff,  Cal. 
(52)  Eutkrips  helianthi  new  species.     (PI.  IV,  figs.  26-29.) 

Measurements:  Head,  length  0.135  mm.,  width  0.16  mm.;  pro- 
thorax,  length  0.150  mm.,  width  0.20  mm.;  mesothorax,  width 
0.28  mm.;  abdomen,  width  0.28  mil.;  total  body,  length  1.25  mm. 

Antenn® :  1,  21  /*;  2,  39  /*;  3,  60  fi;  4,  51  ft;  5, 42  /*;  6, 54  ft;  7, 9  p ; 
8,  15  ji)  total  length  0.300  mm. 

General  color  transparent  yellowish-gray,  shaded  with  brown. 

Head  only  a  little  wider  than  long,  cheeks  straight  and  parallel; 
anterior  margin  only  slightly  elevated  and  rounded  in  front,  back  of 
head  very  faintly  cross-striated.  Head  retracted  into  prothorax. 
Large,  brown,  conspicuous  spines  in  front  of  posterior  ocelli  and  back 
of  eyes;  other  smaller  spines  present,  also  dark  brown  and  conspicu- 
ous. Eyes  rather  small,  occupying  about  one-half  the  width  of  the 
head,  not  prominent,  with  purple-black  pigment,  pilose.  Ocdli 
present,  translucent  whitish,  separated,  and  posterior  ones  not 
contiguous  to  eyes,  with  light  orange-yellow  pigment  blotches  which 
are  only  irregularly  crescent-shaped.  Mov£h-cone  pointed,  dark 
brown,  nearly  black  at  tip.  Maxillary  palpi  three-segmented,  labial 
palpi  two-segmented,  basal  segment  very  short.  Antennse  eight- 
segmented,  only  slightly  more  than  twice  as  long  as  head,  segment 
1  light  yellowish  gray,  unicolorous  with  head;  2  dark  brown;  3,  4, 
and  5  brown,  yellowish  at  base;  3  also  sometimes  yellowish  at  tip; 
6  and  style  uniform  dark  brown.  A  forked  sense  cone  on  dorsal  side 
of  segment  3  near  tip,  and  a  similar  one  near  tip  on  ventral  side  of 
segment  4.    All  spines  dark  brown  and  conspicuous. 

Prothorax  about  one-fourth  wider  than  long,  with  a  long,  conspicu- 
ous, dark-brown  spine  at  each  anterior  angle,  two  at  each  posterior 
angle,  one  on  either  side  of  anterior  margin  about  halfway  between 
center  and  side,  a  medium-sized  dark  spine  on  posterior  margin  on 
either  side  near  center,  and  many  other  smaller  spines,  also  brown 
and  conspicuous.  Mesothorax  with  angles  broadly  rounded  in  front, 
uniting  almost  evenly  with  metathorax,  the  sides  of  which  con- 
verge posteriorly.  Legs  with  fore  femora  somewhat  thickened,  light 
brownish  gray;  all  tibiae  armed;  all  tarsi  with  a  dark-brown  spot 
near  tip.  Wings  uniform  translucent  whitish.  Veins  set  regularly 
with  spines;  costa  with  about  twenty-seven,  fore  vein  with  twenty- 
one,  hind  vein  with  fifteen,  scale  with  six,  inner  side  of  scale  with  one; 
all  spines  brown.  Microscopic  hairs  transparent;  costal  fringe  short; 
posterior  fringe  long  and  wavy. 
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Plate 


North  American  Thysanoptera. 

Pig.  l.—Erythrothrips  arizonx:  Head  and  thorax  of  female,  dorsal  view.  Fig.  2. — Erythro- 
thrips  arizomx:  Tip  of  abdomen  of  female,  dorsal  view.  Fig.  3. — Erythrothrip*  arizmise: 
Tip  of  abdomen  of  male,  dorsal  view.  Fig.  4.—ErytJirothrip*  arizome:  Right  fore  wing. 
Fig.  b.—Erythrothrips  arizome:  Maxillary  palpus.  Fig.  6.—Erythrothrip8  arizonx:  Left 
antenna.    Fig.  7. — Erythrothrips  arizonar:  Larva.    (Original.) 
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North  American  Thysanoptera. 

Pig.  S.—Orothrip8  kclloffii:  Right  antenna.  Fig.  9.—Orothrip9  keUoffiiyonemitii;  Right  antenna. 
Fig.  10.— Thrips  magnus:  Head  and  pro  thorax  of  female.  Fig.  11. — Thrip$  magjiwt:  Right 
fore  wing.  Fig.  12.— Euthrip*  citri:  Head  and  prothorax  of  female.  Fig.  13.— Euthripa  citrU 
Tip  of  abdomen  of  female.  Fig.  14.— Euthrip*  citrL  Right  antenna  of  female.  Fig.  15.— 
Euthrip*  cttrL'  Right  fore  wing.    (Original.) 
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North  American  Thysanoptera. 

Pig.  81. — Anaphothrip8  zex:  Head  and  prothorax  of  female,  dorsal  view.  Fig.  32.— Anapho- 
thrips zcx:  Tip  of  abdomen  of  female,  dorsal  view.  Fig.  S3.— Anaphothrips  zese:  Right  fore 
wing.  Fig.  34. — Anaphoihrvpszex:  Right  antenna  of  female.  Fig.  3o.— Anaphothrips  tricolor : 
Head  and  prothorax  of  female,  dorsal  view.  Fig.  36.—AnaphoUtrips  tricolor:  Tip  of  abdomen 
of  female,  dorsal  view.  Fig.  37.— Anaphothrips  tricolor:  Right  fore  wing  of  female.  Fig.38. — 
Anaphothrips  tricolor:  Right  antenna  of  female.  Fig.  39.— Trichothrips  ruber:  Head  and 
prothorax  of  female,  dorsal  view.    (Original.) 
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North  American  Thysanoptera. 

Fig.  81. — Anaphothrip8  zese:  Head  and  prothorax  of  female,  dorsal  view.  Fig.  32.— Anapho- 
thripszax:  Tip  of  abdomen  of  female,  dorsal  view.  Fig.  33. — Anaphothrips  zcse:  Right  fore 
wing.  Fig.  34.— Anaphothrvpszex:  Right  antenna  of  female.  Fig.  35.— Anaphothrips  tricolor: 
Head  and  prothorax  of  female,  dorsal  view.  Fig.  Sfi.—Anaphothrip*  tricolor:  Tip  of  abdomen 
of  female,  dorsal  view.  Fig.  37. —Anaphothripg  tricolor:  Right  fore  wing  of  female.  Fig.  38. — 
Anapkothrips  tricolor:  Right  antenna  of  female.  Fig.  Z9.—Tricfiothrips  ruber:  Head  and 
prothorax  of  female,  dorsal  view.    (Original.) 
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North  American  Thysanoptera. 

Fig.  31.— Anaphothrip8  zcx:  Head  and  prothorax  of  female,  dorsal  view.  Fig.  32.— Anapko- 
thripszex:  Tip  of  abdomen  of  female,  dorsal  view.  Fig.  33.— Anaphothrips  zcse:  Right  fore 
wing.  Fig.  M.—Anaphotliripszeat:  Right  antenna  of  female.  Fig.  35.— Anaphothrips  tricolor: 
Head  and  prothorax  of  female,  dorsal  view.  Fig.  36.—AnaphothHpH  tricolor:  Tip  of  abdomen 
of  female,  dorsal  view.  Fig.  Ti.—Anaphothripg  tricolor:  Right  fore  wing  of  female.  Fig.  38.— 
Anaphothrips  tricolor:  Right  antenna  of  female.  Fig.  39.—  Trichothrips  ruber:  Head  and 
prothorax  of  female,  dorsal  view.    (Original.) 
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North  American  Thysanoptera. 

Fig.  40.— Trichothrips  ruber:  Tip  of  abdomen' dorsal  view.  Fig.  41.  —  Trichothripg  ruber:  Right 
antenna  of  female.  Fig.  42,—Crphalotbrips  errant:  Head  and  prothorax  of  female,  dorsal 
view.  Fig.  4S.—Crphub>thrip$  crram:  Tip  of  abdomen  of  female,  dorsal  view.  Fig.  44.— 
Oephalothrip*  erraiis:  Right  antenna  of  female.  Fig.  Ah.—Cnjptotlirips  califomicus:  Head 
and  prothorax  of  female,  dorsal  view.  Fig.  46. — Cryptothrips  calijornicus:  Tip  of  abdomen 
of  female,  dorsal  view.    (Original.) 
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Abdomen  cylindrical  ovate,  with  conspicuous  brown  spines  on  outer 
margin  of  each  segment,  six  along  the  posterior  ventral  margin  of 
each  ventral  plate,  and  longer,  stronger  ones  at  tip  on  segments  9 
and  10. 

Habitat:  Visalia,  Tulare  County,  Oal. 

Food  plant:  Wild  sunflower. 
(57)  Anaphothrips  smb  new  species.     (PI.  V,  figs.  31-34.) 

Measurements:  Head,  length  0.12  mm.,  width  0.13  mm.;  protho- 
rax, length  0.12  mm.,  width  0.16  mm.;  mesothorax,  width  0.23  mm.; 
abdomen,  width  0.26  mm.;  total  length  1.10  mm. 

Antenn»:  1,  18  p;  2,  30  p;  3,  42  p)  4,  39  p;  5,  33  p;  6,  30  p)  7,  8, 
9,  33  p;  total  length  0.225  mm. 

Color  yellow  to  grayish  brown,  wings  gray. 

Head  about  as  long  as  wide,  broadly  rounded  in  front,  cheeks 
arched.  Eyes  prominent,  slightly  protruding,  with  coarse  facets. 
Ocelli  present,  widely  separated,  with  light-brown  crescents.  Head 
with  prominent  spines.  Mouth-cone  broad  at  base,  pointed  at  tip. 
Maxillary  palpi  large,  three-segmented,  labial  palpi  very  small,  with 
two  segments,  mouth-cone  dark  brown  at  tip.  Antennse  about  as 
long  as  head,  segment  1  yellowish  gray,  segment  2  light  brown, 
segment  3  light  brown,  transparent  yellowish  at  basal  half,  segment 
4  and  others  light  brown,  shading  to  darker  toward  the  tip,  without 
conspicuous  spines  or  sense  cones.  Antennae  sometimes  almost  uni- 
formly light  brown,  with  segment  2  darker. 

Prothorax  about  as  long  as  head  and  only  slightly  wider,  with  one 
transparent  but  rather  prominent  spine  on  each  posterior  angle. 
Mesothorax  largest,  sides  rounded;  metathorax  with  sides  almost 
parallel  but  constricted  abruptly  at  the  posterior  margin.  Pter- 
thorax  somewhat  darker  than  rest  of  body.  Legs  uniformly  grayish 
brown,  only  hind  tibia  armed.  Wings  uniformly  brownish  gray, 
with  small,  semitransparent,  elongate  area  near  base  with  veins  and 
spines  prominent,  although  all  veins  are  transparent.  Costa  with 
twenty-seven  spines,  fore  vein  with  nine  regularly  placed  spines  near 
base  and  other  scattered  spines  along  outer  part.  Hind  vein  arising 
from  fore  vein  at  about  one-fourth  the  wing's  length  from  the  base 
and  ending  abruptly  near  tip  of  wing  with  ten  more  or  less  regu- 
larly placed  spines.    Fringe  on  fore  vein  weak. 

Abdomen  cylindrical  ovate,  uniformly  brownish  gray,  without 
prominent  spines  except  on  terminal  segments;  all  spines 
transparent. 

Habitat:  San  Jose,  Fresno,  Lindsay,  Tulare  County,  Cal.    Taken  on 
grasses,  leaves,  and  ears  of  corn. 
(58)  Anaphothrips  tricolor  new  species.     (PL  V,  figs.  35-38.) 

Measurements:  Head,  length  0.10  mm.,  width  0.15  mm. ;  prothorax, 
length  0.13  mm.,  width  0.18  mm.;  mesothorax,  width  0.23  mm.; 
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abdomen,  width  0.25  mm.;  total  length  1.16  mm.  Antennae:  1, 12  p; 
2,  30  ft;  3,  39/£j  4,  30 /i;  5,  30/*;  6,  30  /*:  7,  8,  9,  33  fi\  total  length 
0.21  mm. 

Color:  Head  and  prothorax  grayish  yellow;  pterthorax  orange; 
abdomen  brown,  shading  to  darker  toward  tip. 

Head  considerably  wider  than  long,  cheeks  almost  straight  and 
diverging  behind.  Front  of  head  broadly  rounded;  back  of  head 
very  faintly  cross-striated,  without  prominent  spines.  Eyes  promi- 
nent, black,  occupying  almost  two-thirds  of  width  of  head.  Ocelli 
present,  with  light-brown  inner  crescents.  Mouth-cone  long  and 
slender,  reaching  almost  to  posterior  margin  of  prothorax,  tipped 
with  black.  Maxillary  palpi  three-segmented,  labial  palpi  two- 
segmented,  basal  segment  very  short,  second  segment  very  long. 
Antennae  apparently  with  nine  segments,  only  slightly  more  than 
twice  as  long  as  head,  segments  1,  2,  3,  and  base  of  4  unicolorous  with 
head,  segment  2  shaded  with  brown,  tip  of  4  and  others  shading  quite 
uniformly  to  dark  brown,  all  spines  transparent. 

Prothorax  with  angles  broadly  rounded,  unicolorous  with  head,  with 
one  prominent  spine  on  each  posterior  angle;  other  smaller  spines  are 
present  but  all  are  transparent.  Mesothorax  and  metathorax  united 
evenly  at  sides  and  conspicuously  orange-colored.  Legs  slender, 
grayish  yellow,  unicolorous  with  head,  all  tibiae  armed.  Wings,  includ- 
ing veins  and  spines,  transparent.  Veins  prominent.  Costa  with 
twenty-five  regularly  placed  spines,  fore  vein  with  a  group  of  about 
eight  spines  on  basal  half  and  two  or  three  scattered  spines  near  tip. 
Posterior  longitudinal  veins  arising  from  fore  veins  at  about  one- 
third  the  wing's  length  from  the  base  and  ending  abruptly  near 
tip  of  wing  with  about  ten  regularly  placed  spines;  fringe  on  anterior 
pair  of  wings  slight. 

Abdomen  with  segments  2  to  6,  inclusive,  almost  equal  and  with  sides 
parallel.  Segments  8,  9,  and  10  with  sides  abruptly  converging  to 
meet  the  smaller  pointed  tenth  segment.  Surface  of  abdomen  cross- 
striated.  Posterior  margins  of  dorsal  plates  of  segments  5  to  8, 
inclusive,  with  arrangement  of  short,  sharp  spines;  these  are  most 
conspicuous  on  segments  7  and  8.  Abdomen  dark  brown,  shading 
to  darker  toward  tip,  all  spines  of  abdomen  dark  brown. 

Habitat:  Tulare  County,  Cal.     Taken  on  goldenrod  and  orange 
~ foliage.    Specimens  collected  by  Mr.  P.  R.  Jones. 
(75)  Trichothrips  ruber  new  species.     (PI.  V,  fig.  39;  PI.  VI,  fig.  40.) 

Measurements:  Head, length 0.18 mm., width 0.19 mm.;  prothorax, 
length  0.14  mm.,  width  0.28  mm.;  mesothorax,  width  0.33  mm.; 
abdomen,  width  0.33  mm.;  tube  length  0.12  mm.;  total  body,  length 
1.42  mm.  Antenn»:  1, 18  /*;  2,  42  /*;  3, 36  /*;  4,  48  p;  5, 42  /*;  6, 39  /c; 
7,  33  (i;  8,  21  /*;  total  0.28  mm. 


DESCRIPTIONS  OP  NEW  GENERA.  AND  SPECIES.  43 

General  color  uniform  dark  brownish-red.  Antennae  dark  brown, 
legs  brown,  tips  of  fore  tibiae  and  fore  tarsi  yellow. 

Head  about  as  long  as  wide,  broadly  rounded  in  front,  cheeks  slightly 
arched,  back  of  head  cross-striated;  postocular  spines  long  and  with 
blunt  tips.  Eyes  large,  semitriangular  in  shape,  slightly  protruding, 
black,  with  bright-yellow  outer  borders,  pilose.  Ocelli  present,  sit- 
uated far  forward,  anterior  one  on  vertex;  posterior  ocelli  contiguous 
with  inner  anterior  margins  of  eyes,  red,  with  reddish-black  crescents. 
Mouthr-cone  short,  pointed,  not  reaching  across  prosternum,  maxillary 
palpus  with  two  segments.  Antennae  with  eight  segments,  one  and 
five-tenths  times  as  long  as  head,  dark  brown,  except  segment  3,  which 
is  lighter;  segments  increasing  in  size  gradually  until  the  fourth, 
which  is  largest,  and  then  gradually  diminishing  toward  the  tip;  all 
spines  and  sense  cones  transparent,  three  sense  cones  on  segment  4, 
two  smaller  ones  on  segment  5. 

Prothorax  with  sides  diverging  posteriorly,  widest  near  the  back. 
The  fore  cox»  are  broadly  rounded  and  prominent  and  form  what 
appear  to  be  the  posterior  angles  of  the  prothorax;  long  blunt  spines 
on  anterior  and  posterior  angles,  on  sides  and  on  prominent  cox®; 
other  spines  not  conspicuous.  PtertTwrax  largest.  Legs  rather  slender, 
without  conspicuous  spines  or  markings;  only  a  very  small  claw  on 
each  fore  tarsus.  Wings  long,  slender,  transparent  except  where 
light  brown  at  extreme  base  above. 

Abdomen  with  segments  2  to  6,  inclusive,  about  equal,  after  which 
they  decrease  gradually  until  the  tube.  Segments  2  to  8  each  with 
two  long,  blunt  hairs  on  posterior  angles.  Segments  2  to  7  each  with 
a  pair  of  strong,  brown,  inwardly  curved  spines  on  either  side  half 
way  from  center  to  margin;  other  spines  smaller  and  not  conspicuous. 
Hairs  on  terminal  segments  long  and  slender. 

Described  from  a  single  female. 

Hdbitat:  San  Jose,  Cal. 

Taken  in  blossoms  of  azalea,  in  May. 
(92)  Cephalothrips  errans  new  species.     (PI.  VI,  figs.  42-44.) 

Measurements  of  two  wingless  females :  Head,  length  0.18  mm.,  width 
0.13  mm.;  prothorax,  length  0.12  mm.,  width  (including  prominent 
fore  coxa)  0.22  mm.;  mesothorax,  width  0.20  mm.;  abdomen,  width 
0.28  mm.;  tube  length  0.10  mm.;  total  body,  length  1.16  mm. 
Antenna*:  1, 18  /*;  2, 39  /*;  3, 39  /*;  4, 45  /*;  5,  45  /*;  6,  39  p;  7, 39  p; 
8,  24  ft;  total  length  0.28  mm. 

Three  specimens  of  the  winged  male  of  this  species  show  the  follow- 
ing variations:  Prothorax,  length  0.14  mm.,  width  0.26  mm.;  meso- 
thorax, width  0.25  mm. ;  total  length  1.86  mm.  when  the  body  is  dis- 
tended. Antenn®:  1, 21  /*;  2, 45  /i;  3, 45  /*;  4, 48  /*;  5, 42  /*;  6, 39  /*; 
7,  45  p;  8,  30  pt. 
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General  color  uniform  dark  brown  except  tips  of  all  tibiae  and  all 
tarsi,  which  are  yellowish.  Wings  (in  the  forms  which  have  wings) 
transparent. 

Head  about  four-tenths  longer  than  wide,  broadly  rounded  in  front 
except  at  vertex,  which  projects  forward  between  basal  segments  of 
antenna;  cheeks  almost  straight,  without  markings  and  without 
spinerother  than  the  long,  transparent,  blunt,  postocular  ones.  Eyes 
somewhat  triangular  in  shape,  prominent  but  not  protruding,  black, 
with  lemon-yellow  outer  margins,  not  pilose.  Ocelli  present,  situated 
far  forward  on  head,  each  posterior  one  contiguous  with  inner 
anterior  margin  of  eye,  slightly  reddish-brown,  with  darker  crescents; 
anterior  ocellus  smaller  and  with  pigment,  elongate  and  not  crescent 
shaped.  Movihrcone  a  little  shorter  than  its  width  at  base;  maxillary 
palpus  two-eegmented,  basal  segment  very  small,  second  segment 
long;  labium  broadly  rounded.  Antennse  with  eight  segments,  one 
and  one-half  times  as  long  as  head,  uniform  dark  brown  except 
segment  3,  which  is  light  brown  and  somewhat  yellowish  at  base; 
spines  and  sense  cones  present  but  not  conspicuous;  segments  7  and 
8  closely  joined. 

Prothorax  about  seven-tenths  as  long  as  head;  sides  (including 
prominent  coxa)  diverging  rapidly  from  the  anterior  margin  to  about 
three-fourths  the  length  and  then  abruptly  constricted,  the  outer 
angles  thus  formed  broadly  rounded.  With  three  pairs  of  long,  blunt 
spines  on  fore  and  hind  angles  and  one  midway  along  sides;  also 
similar  spine  on  each  prominent  fore  coxa.  Pterthorax  with  sides 
almost  even  and  parallel,  a  little  narrower  than  prothorax  but  much 
wider  than  head;  almost  as  wide  as  prothorax  in  winged  forms. 
Lege  short,  stout,  each  fore  tibia  with  a  small  tooth.  Wings  (in 
winged  forms)  very  weak,  hardly  attaining  half  the  length  of  the 
abdomen,  transparent,  and  hardly  to  be  seen  except  for  very  light 
brownish  area  at  extreme  base. 

Spines  on  sides  of  abdomen  long  and  transparent,  those  on  tip  of  tube 
brown. 

Described  from  two  wingless  and  three  winged  females. 

Habitat:  San  Jose,  Cal. 

Food  plants:  Wild  mustard,  apricot,  and  prune  foliage. 

Adults  taken  from  April  to  July. 
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Page. 

Abies  ep.,  Idolothrips  coniferarum  taken  thereon 34 

Acanthothrips 13,19,31 

aUnvittatus 19,31 

doanei 19,31 

magnafemoralis 19, 31 

nodicornis 19, 31 

Acer  {see  also  Maple). 

Acer  saccharum,  food  plant  of  Trichothrips  smithi 30 

Achillea  millefolium,  food  plant  of  Anthothrips  niger 29 

Adenostomafasciculatum  (see  also  Chamisal). 

food  plant  of  Mohthrips  huwanaii 22 

Cryptotkrips  californicus 32 

.£olothbipiixb 10, 11 

JEolothrips 11,13-14,21-22 

bieolor 13,21 

fasciatus 14, 22 

huwanaii 14, 22 

var.  robustus,  withdrawn 22 

longiceps 14,22 

vesptformis 13, 21 

JSsculus  californica,  food  plant  of  JSolothrips  fasciatus 22 

Aleurodothrips 12, 29 

fasciapennis,  enemy  of  AUyrodes  citri 29 

Aleyroies  citri,  preyed  upon  by  Aleurodothrips  fasciapennis 29 

Alfalfa,  food  plant  of  JEohthrips  fasciatus 22 

Anaphothrips  striatus 28 

Heliothrips  fasciatus 24 

Allo&rips 12,29 

megacephalus 29 

Almond,  food  plant  of  Euthrips  pyri 26 

Amarillis  Bp.,  food  plant  of  Heliothrips  femoralis 23 

Anaphothrips 12,16-17,28 

hesperus 17 

striatus 9,16,28 

tricolor 17,28,41-42 

zeee 28,41 

Ankothrips 11,21 

robustus 21 

Anthothrips 12,17,29 

niger 17,29 

variabilis 17, 29 

verbasci 17, 29 

Apple,  food  plant  of  Euthrips  pyri 26 

Liothrips  mcconnelli 33 

47 
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Apricot,  food  plant  of  Cephalothrips  errant 31, 44 

Euthrips  pyri 26 

Trichothrips  dens 30 

Aptinothrips 12,25 

rufus 25 

var.  connatticornis 11 

Aralia  sp.,  food  plant  of  Heliothrips  femoralis 23 

Parthenotkrips  dracxme 22 

Arbutus  menziesii,  food  plant  of  Orothrips  helloggii 21 

Thrips  madronii 22 

Arissema  triphyllum,  food  plant  of  Eeterothrips  arisaemse £J 

Arrowroot,  food  plant  of  Euthrips  insularis 27 

Artemisia  sp.,  food  plant  of  JSolothrips  longiceps 22 

Arum  sp.,  food  plant  of  Heliothrips  femoralis 23 

Aspidium  sp.,  food  plant  of  Heliothrips  hxmorrhoidalis 23 

Aster,  food  plan t  of  Pseudo thrips  inequalis 28 

Azalea,  food  plant  of  Heliothrips  Jisemorrhoidalis 23 

Trichothrips  ruber 30 

western.    (See  Rhododendron  occidentale.) 

Baliothrips 11,22 

basalts 22 

Beans,  food  plant  of  Euthrips  insularis 27 

Scolo  thrips  sexmaculatus.  v 26 

Beet,  food  plant  of  Heliothrips  fasciatus 24 

sugar,  food  plant  of  JEolothrips  fasciatus 22 

Bibliography  of  recent  publications  on  North  American  Thysanoptera 44-46 

Bindweed,  food  plant  of  JSolothrips  bicolor 21 

Birch  limb,  dead,  Megalothrips  ( f)  spinosus  taken  under  bark 34 

Blackberry,  food  plant  of  Scolothrips  sexmaculatus 26 

Brunella  vulgaris,  food  plant  of  JEolothrips  bicolor 21 

Buckeye,  California.    (See  JEsculus  californica.) 

Buckthorn,  food  plant  of  Sericothrips  variabilis 24 

Buckwheat,  food  plant  of  M)lothrips  fasciatus 22 

wild  (see  also  Erigonumfasciculatwm). 

food  plant  of  Liothrips  fasciculatus  stenoceps 33 

Buttercups,  food  plant  of  Euthrips  minutus 27 

Cacao,  food  plant  of  Heliothrips  hsemorrhoidalis 23 

Carrots,  wild,  food  plant  of  Chirothrips  manicatus 25 

Cathartica  sp.,  food  plant  of  Euthrips  parvus 39 

Catalogue  of  North  American  Thysanoptera 21-34 

Ceanothus  sp.,  food  plant  of  Anhothrips  robustus 21 

Orothrips  kelloggii  yosemitii 21 

Sericothrips  variabilis 24 

thyrsiflorus  food  plant  of  JSolothrips  huwanaii : 22 

Thrips  madronii 22 

Celery,  food  plant  of  JEolothrips  fasciatus 22 

Celosa,  food  plant  of  Anthothrips  variabilis 29 

Cephalothrips 13,19,31 

exrans 19,31,43-44 

yuccx 19,31 

Cereals,  food  plants  of  Chirothrips  manicatus 25 

Cestrum  nocturnum,  food  plant  of  Heliothrips  femoralis 23 

Chammdorea  fragrans,  food  plant  of  Euthrips  orchidii 26 
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Chamisal  (see  also  Adenostomafasciculatum). 

food  plant  of  Euthrips  minutus 27 

Cherry,  food  plant  of  Euthrips  minutus 27 

pyri 26 

Ckvrothrips 12,15,25 

crassus 15,25 

manieatus 15,25 

mexioanus 15,25 

obesus *. 15,25 

Christmas  berry.    (See  Heteromeles  arbtUifolia.) 

Chrysanthemum  leucanthemurn,  food  plant  of  JSotothripsfasciatus 22 

sp.,  food  plant  of  Heliothripsfemoralis 23 

Citrus  sp.,  food  plant  of  Euthrips  citri 26 

Classification  of  North  American  Thysanoptera 10-21 

Clover,  burr,  food  plant  of  Helioihripsfasciatus 24 

food  plant  of  Jkdothripsfasciatiis 22 

Chirothrips  manieatus 25 

PhUxothrips  uzeli 32 

red,  food  plant  of  Anthothrips  niger 29 

white,  food  plant  of  Anthothrips  niger 29 

Composite,  food  plants  of  Jfolothripsfasciatus 22 

Euthrips  cephalicus 27 

insularis 27 

Thrips  abdominalis 23 

Convolvulus  sp.,  food  plant  of  Euthrips  insularis 27 

Corn,  food  plant  of  Anaphothrips  striatus '.':?  28 

zex 28,47 

Euthrips  nervosus 27 

Thrips  perplexus 23 

Cornus  stolonifera,  food  plant  of  Scirtothrips  ruthveni 26 

Crinum  sp.,  food  plant  of  Heliothripsfemoralis 23 

Croton  spp.,  food  plants  of  HeUothrips  hstmorrhoidalis 23 

Cryptoihrips 13,19,32 

asperus*=Leptothrips  asperus  californicus 19, 32 

taken  under  old  shells  of 

Lecanium  corni 32 

taken  under  old  shells  of 

Saissetia  olex 32 

earbonarius 19, 32 

fasciapennis^Aleurodothripsfasciapennis  rectangularis 19, 32 

Cucumber,  food  plant  of  Heliothripsfemoralis 23 

Sericothrips  variabilis 24 

Cycas  revoluta,  food  plant  of  Parthenothrips  dracsenx 22 

Cyperus  sp.?  food  plant  of  Thrips  perplexus 23 

Dahlia  spp.,  food  plants  of  Heliothrips  hsemorrhoidalis 23 

Daisy,  oxeye,  food  plant  of  Anthothrips  niger 29 

Daucussp.?  food  plant  of  Thrips  abdominalis 23 

Descriptions  of  new  genera  and  new  species  of  Thysanoptera 34 

Dictoihrips 11,24 

reticulatus..... 24 

Diplacus  glutinosus,  food  plant  of  JEolothnpsfasciatus 22 

Dodder,  food  plant  of  Anthothrips  variabilis 29 

71924°— 11 4 


50  NORTH  AMERICAN  THYSANOPTEBA. 

Page. 
Dogwood.    (See  Cornus  stolonifera.) 

Dracstna  sp.,  food  plant  of  Heliothrips  femoralis 23 

Parthenothrips  dracsmx 22 

Bchinothxips 11,24,37 

mexicanufl 24,37-38 

Elderberry.    (See  Sambucus  glauca.) 

Elm,  food  plant  of  Scolothrips  sexmaculatus 26 

Erigonumfcuciculatum,  food  plant  of  Liothrips  fasciculatus 33 

Brythrothxips 11,21,34-35 

azizono 21,35-36 

Eucharis  grandiflora,  food  plant  of  Heliothrips  femoralis 23 

Eurythrips 12,17,29 

ampliventralis 17, 29 

osborni 17,29 

Euthrips 12,15^16,26-28 

albufl 15,26,39-40 

cephalicus 16, 27 

reticulatus 16, 27 

citri 9, 15, 26 

ehrhorni 15,26 

fuscus 9,16,27 

helianthi 16,27,40-41 

insularis 16,27 

reticulatu8=Euthrip8  insularis 27 

minutu* 16,27 

8etosus=Euthrip8  minvius 27 

nervosus 16, 27 

nicotiarue= Euthrips  fuscus 27 

occidentals 16,27 

orchxdii 15, 26 

parvus 15, 26, 38-39 

pyri 9,15,26 

tritici 9,16,28 

calif ornicus 16, 28 

taken  with  Euthrips  tritici  on  flowers 28 

ulicis  californicus 16, 27 

Ferns,  food  plants  of  Heliothrips  hsemorrhoidalis 23 

Festuca  ovina,  food  plant  of  Chirothrips  obesus 25 

praterms,  food  plant  of  Limothrips  cerealium 25 

Ficariasp.,  food  plant  of  Euthrips  orchidii 26 

Ficus  elastxca,  food  plant  of  Heliothrips  femoralis 23 

Parthenothrips  dracsenx 22 

grandiflora,  food  plant  of  Heliothrips  femoralis 23 

nitida,  Liothrips  bakeri  taken  in  galls  on  leaves 33 

religiosa,  Liothrips  bakeri  taken  in  galls  on  flowers 33 

Fig,  food  plant  of  Euthrips  pyri 26 

Thrips  bremnerii 23 

Flowers,  food  plants  of  Thrips  tabaci 23 

spring,  food  plants  of  Euthrips  nervosus 27 

wild,  food  plants  of  Euthrips  tritici 28 

Fruit  blossoms,  food  of  Thrips  tabaci 23 

Galls,  on  Ficus  nitida  leaves,  Liothrips  bakeri  taken  thereon 33 

religiosa  flowers,  Liothrips  bakeri  taken  therein 33 

oak,  Liothrips  umbripennis  mexicanus  taken  thereon 33 
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Gall,  on  Solidago,  Idolothrips  armatus  taken  therein 34 

Zygothrips  *ongiceps  taken  therein 32 

pine-cone,  on  willow,  Trichothrips  brevicuralis  therein 30 

Gardenia  sp.,  food  plant  of  Heliothrips  femoralis 23 

Gnorimoschema  gallsesolidaginis,  on  Solidago  canadensis,  Idolothrips  armatus 

taken  in  galls 34 

Goldenrod  (see  also  Solidago). 

food  plant  of  Anaphothrips  tricolor 28 

Cephalothrips  yuccm 31 

Gossypium  sp.,  food  plant  of  Heliothrxps  femoralis 23 

Grape  (see  also  Vitis). 

food  plant  of  Euthrips  pyri 26 

Leptothrips  asperus  taken  thereon 32 

wild,  food  plant  of  Liothrips  citricornis 33 

Grass,  millet.    (See  Milium  effusum.) 

"old  witch,"  food  plant  of  Chirothrips  erassus 25 

Groundnut,  food  plant  of  Euthrips  insularis 27 

Heliothrips 1 1 ,  14 ,  23-24 

fasciapennis 14, 24 

fasciatus 9, 14, 23 

femoralis 14, 23 

haemorrhoidalis 9,14,23 

Heteromeles  arbutifolia,  food  plant  of  Trichothrips  ilex 30 

Heterothrips 12,17,28-29 

arissemx 17, 28 

decacornis 17, 29 

salicis 17, 28 

Hickory,  food  plant  of  Liothrips  dtricornis 33 

Hop,  food  plant  of  Scolothrips  sexmaculatus 26 

Hop-tree.    (See  Ptelea  trifoliata.) 

Hydrangea  ep.7  food  plant  of  Heliothrips  femoralis 23 

Idolothrips 13,20-21,33-34 

angusticeps 20,34 

armatus 21,34 

coniferarum 20,34 

fiavipes 20, 33 

tuberculatus 21,34 

Jack-in-the-pulpit.    (See  Arissma  triphyllum.) 

Juniperus  virginiana,  Idolothrips  coniferarum  taken  thereon 34 

Kentia  belmoreana,  food  plant  of  Parthenothrips  dracsense 22 

Key  to  genera 11-13 

species 13-21 

suborders  and  families 10-11 

Labiate,  food  plant  of  Euthrips  cephalicus  reticulatus 27 

Laurel,  California.  %  (See  UmUllularia  California.) 
mountain.    (See  Umbellularia  calif ornica.) 

Laurestinas,  food  plants  of  Heliothrips  hsmorrhoidalis 23 

Lecanium  corni  (armeniacum),  Cryptothrips  calif ornicus  taken  from  under  old 

shells 32 

Legumes,  food  plants  of  Euthrips  insularis 27 

Lemon,  food  plant  of  Thrips  madronii 22 

Leptothrips 13, 32 

asperus 32 

Lettuce,  food  plant  of  Heliothrips  fasciatus 24 
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Lilac,  California.    (See  Ceanothus  thyrsifiorus.)  Page, 

mountain.    (See  Ceanothus  sp.) 
wild.    (See  Ceanothus  sp.?) 

Liliacese,  food  plants  of  Heliothrips  hsmorrhoidalis 23 

Limothrips 11,25 

avense^  Limothrips  cerealium 25 

cerealium 25 

Liotkrips 13, 20, 33 

baked 20,33 

citricornis 20,33 

fasciculatus 20,33 

stenoceps 20, 33 

taken  with  Liotkrips  fasciculatus  on  wild  buck- 
wheat          33 

mcconneUi 20,33 

ocellatus 20, 33 

umbripennis 20,33 

mexicanus 20,33 

Lissotkrips 12, 30 

muscorum *. 30 

Lupine,  purple.    (See  Lupinus  sp.f) 

Lupinus,  food  plant  of  Euthrips  insularis 27 

sp.?,  food  plant  of  JEolothrips  kuwanaii 22  • 

Madrofia.    (See  Arbutus  memiesii.) 

Malacothrips 13,31 

zonatus 31 

Malpighicese,  food  plants  of  HeUrothrips  decacornis 29 

Mango,  food  plant  of  Heliothrips  hsemorrJuridalis 23 

Manzanita.    (See  Manzanita  manzanita.) 

Manzanita  manzanita,  food  plant  of  Orothrips  helloggii 21 

Maple,  hard.    (See  Acer  saccharum.) 

soft,  food  plant  of  Trichothrips  buffx 30 

Megalothrips 13,21,34 

hesperus 21, 34 

spinosus 21, 34 

Milium  effusum,  food  plant  of  Baliothrips  basalts 22 

Mimulus  sp.,  food  plant  of  Tkrips  magnus 23,36 

Mina  lobata,  food  plant  of  Heliothrips  femoralis 23 

Monkey  flower.    (See  Diplacus  glutinosus  and  Mimulus  sp.) 

Moonflower,  food  plant  of  Heliothrips  femoralis 23 

Moss,  food  plant  of  Lissoihrips  muscorum 30 

Liotkrips  ocellatus  taken  thereon 33 

Mullein,  food  plant  of  Anthothrips  verbasci 29 

wild,  food  plant  of  Trichothrips  femoralis 30 

Mustard,  wild,  food  plant  of  Cephalothrips  errans 31,44 

Neothrips 13,32 

corticis 32 

Nicotiana  tabacum  (see  also  Tobacco). 

food  plant  of  Ckirothrips  mexicanus 25 

Nightshade,  food  plant  of  Euthrips  citri 26 

Oak  leaves,  fallen,  Idolothrips  flavipes  taken  therein 33 

Liotkrips  umbripennis  mexicanus  taken  in  galls 33 

taken  on  various  species 33 

scrub.    (See  Quercus  dumosa.) 
tanbark.    (See  Quercus  densiftora.) 
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Oak,  white.    (See  also  Quercus  alba.)  P*ga 

Idolothrips  tuberculatum  taken  thereon 34 

Oats,  food  plant  of  JEolothrips  fasdatus 22 

Limotkrips  cerealium 25 

Olive,  food  plant  of  Erythrothrips  arizonss 21, 36 

Onion,  food  plant  of  JSolothrips  fasdatus 22 

Orange,  food  plant  of  Anaphothrips  tricolor 28 

zex 28 

Erythrothrips  arizonss 21, 35 

Euthrips  citri 26 

Heliothrips  fasdatus 24 

Orchids,  food  plants  of  Eutkrips  orchidii 26 

Orothrips 11,21 

kelloggii 13,21 

yo»emitii 13,21,34 

Palm,  date,  food  plant  of  Heliothrips  hsemorrhoidalis 23 

kola,  food  plant  of  Heliothrips  hsernorrhoidalis 23 

sago.    (See  Cycas  revoluta.) 

Palms,  food  plants  of  Euthrips  orchidii 26 

Pandanus  sp.,  food  plant  of  Heliothrips  femoralis 23 

Panicum  capillaret  food  plant  of  Chirothrips  crassus 25 

sanguinale,  food  plant  of  JEolothrips  bicolor 21 

Papaw,  food  plant  of  Euthrips  insularis 27 

Parthenothrips 11,22 

dracssnx 22 

Pea,  food  plant  of  Heliothrips  fasdatus 24 

Peach,  food  plant  of  Cryptothrips  californicus 32 

Euthrips  album 26 

pyri 26 

tree,  dead,  Cryptothrips  rectangularis  taken  under  bark 32 

Pear,  Bartlett,  food  plant  of  Cryptothrips  californicus 32 

food  plant  of  Euthrips  minutus 27 

pyri 26 

Heliothrips  fasdatus 24 

Pellea  hastata,  food  plant  of  Heliothrips  hstmorrhoidalis 23 

Pepper,  food  plant  of  Euthrips  insularis 27 

Phleum  prattnse,  food  plant  of  Anaphothrips  striatum 28 

PHIXEOTHRIPIDiE 11,  12, 13 

Phlaothrips 13, 20, 32-33 

macuiatus 20,33 

pergandei 4. 20, 32 

raptor 20, 33 

uzeli 20, 32 

Phlox,  food  plant  of  Heliothrips  hsemorrhoidalis 23 

PhyUothrips  asperus=Leptothrips  asperus 32 

dtricornis=Lioihrips  citricornis 33 

fasdculata=Liothripsfasdculatus 33 

U7nbripennis==Liothrip8  umbripennis 33 

Pine  (see  also  Pinus). 

food  plant  of  Cephalothrips  errans 31 

Pinks,  food  plant  of  Heliothrips  h&morrhoidalis 23 

Pinus  (see  also  Pine) . 

inops,  Idolothrips  coniferarum  taken  thereon 34 

Plantago  rugelii,  Idolothrips  ormolus  taken  thereon 34 
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Plectothrips 12,31 

antennatus 31 

Plum,  food  plant  of  Euthrips  pyri 26 

wild,  in  England,  food  plant  of  Euthrips  pyri 26 

Poa  pratensis,  food  plant  of  Anaphothrips  striatus 28 

Ckirothrip8  obesus 25 

Poplar,  Carolina,  Acanthothrips  albiviUatus  taken  thereon 31 

PMceothrips  maculatus  taken  under  rotting  bark 33 

Potato,  food  plant  of  Euthrips  insularis 27 

Prune,  food  plant  of  Cephalothrips  errans : 44 

Euthrips  ehrhornii 26 

minutu8 27 

pyri 26 

Liothrips  mcconnelli 33 

French,  food  plant  of  Cryptothrips  californicus 32 

Pseudothrips 12, 28  t 

inequalis 28 

Ptelea  trifoliate,  food  plant  of  Sericothrips  pulchellus 24 

Pyrol,  woolly,  food  plant  of  Euthrips  insularis 27 

Quercus  (see  also  Oak). 

alba,  food  plant  of  Trichothrips  tridentatus 31 

densiflora,  food  plant  of  Cryptothrips  californicus 32 

dumosa,  food  plant  of  Trichothrips  ilex  dumosa 31 

Quince,  food  plant  of  Trichothrips  beachi 30 

Radish,  food  plant  of  Heliothripsfasciatus 24 

Raphidothrips 11, 25 

fuscipennis 25 

Rhamnus  purshiana,  food  plant  of  Erythrothrips  arizonss 21, 36 

sp.,  food  plant  of  Euthrips  insularis 27 

Rhaptothrips 12, 29 

peculiaris 29 

Rhododendron  occidentale,  food  plant  of  Thrips  madronii 22 

Richardia  xthiopica,  food  plant  of  Heliothripsfemordlis 23 

Rosacere,  food  plants  of  Euthrips  cephalicus  reticulatus 27 

Rose,  "La  France, "  food  plant  of  Aleurodothrips  fasciapennis 29 

Roses,  food  plants  of  Euthrips  insularis 27 

Salix  (see  also  Willow). 

fluviatiliSf  food  plant  of  Heterothrips  solids 28 

Trichothrips  brevicuralis 30 

Sambucus  glauca,  food  plant  of  JSolothrips  huwanaii 22 

Saissetia  olex,  Cryptothrips  californicus  taken  from  under  old  shells 32 

Scale,  black.    (See  Saissetia  olex.) 

brown  apricot.    (See  Lecanium  corni  [armeniacum].) 

Scvrtoihrips 12, 26 

ruthveni 26 

Scohthrips 12,26 

sexmaculatus 26 

Sericothrips 11,14-15,24-25 

apteris 15, 24 

cingulatus 14,24 

pulchellus 14, 24 

reticulatus 11, 15, 25 

stanfordii 15, 25 

variabilis 14, 24 
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Smartweed,  food  plant  of  Sericothrips  variabilis 24 

Solarium  sp.,  food  plant  of  Euthrips  cephalicus 27 

Thrips  abdominalis 23 

umbeUtferumt  food  plant  of  Thrips  madronii 22 

Solidago  (see  also  Goldenrod). 

canadensis,  Idolothrips  armatus  taken  in  galls 34 

Zygothrips  longiceps  taken  in  gall 32 

Sunflower,  food  plant  of  Euthrips  minutus 27 

wild,  food  plant  of  Euthrips  helianthi 27, 40 

Sycamore,  Acanthothrips  nodicornis  taken  thereon 31 

food  plant  of  Acanthothrips  tnagnafemoralis 31 

Tansy,  food  plant  of  JEolothrips  fasciatus 22 

Tbrbbrantia 10 

Thistle,  food  plant  of  Euthrips  citri 26 

Thripidjb 10, 1 1-12 

Thrips 11,14,22-23 

abdominalis 14, 23 

bean.    (See  Heliothrips  fasciatus.) 

bremnerii 14, 23 

grass.    (See  Anaphothrips  striatus.) 
greenhouse.    (See  Heliothrips  hsemorrhoidalis.) 

madronii 14, 22 

magnus 14, 23, 36 

onion.    (See  Thrips  tabaci.) 
orange.    (See  Euthrips  citri.) 
pear.    (See  Euthrips  pyri.) 

perplexus 14, 23 

strawberry.    (See  Euthrips  tritici.) 

tabaci. 9,14,23 

tobacco.    (See  Euthrips fuscus.) 

Thtsanoptera,  North  American,  bibliography  of  recent  papers 44-46 

catalogue 21-34 

classification 10-21 

key  to  genera 11-13 

species 13-21 

suborders  and  families 10-11 

Tobacco  (see  also  Nicotiana  tabacum). 

food  plant  of  Euthrips  fuscus 27 

insularis 27 

Tomato,  food  plant  of  Heliothrips  femoralis 23 

Trichothrips 12,17-19,30-31 

ambitus 18, 30 

americanus 18, 30 

angusticeps 18, 30 

beachi 18,30 

brevicuralis 18, 30 

buffx 18,30 

dens 18,30 

femoralis 18, 30 

ilex 18,30 

dumosa 19, 31 

lonaitubus 18,30 

ruber 18,30,42-43 

smithi 18, 30 

tridentatus 19, 31 
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Uhnus  wxoniana  nr.  pendmU,  food  plant  of  Phlotothrips  uuli 32 

Umbelluleria  californica,  food  plant  of  Anbotkrips  robustus 21 

Thrips  madronii 2 

Verbenas,  food  plants  of  Heliotkrip*  kstmorrhoidalu 23 

Vetch,  wild,  food  plant  of  Hcliotkripe  hscmorrhoidalis 34 

Vines,  pea,  food  plant  of  Bdiotkrips  fasciatus 24 

food  plants  of  Heliotkrip*  Jutmorrhcridalis Z 

Vitis  (see  alio  Grape). 

spp.,  food  plants  of  Hcliotkrij*  femoratu 23 

Walnut,  English,  food  plant  of  Eutkrips  pfrL 2$ 

Weeds,  food  plants  of  jEolotkrips  fasciatus 22 

Sericothrij*  apttris 34 

reticulatus 25 

stanfordU & 

Wheat,  food  plant  of  JSolotkrip*  fasciaha 22 

White  fly,  citras.     (See  Aleyrodes  citri.) 

wood,  food  plant  of  Eutkrips  insularis 27 

Willow  (see  also  Salixfluviatilis). 

black,  food  plant  of  Eutkrips  insularu 27 

stem,  dead,  Cryptotkrips  rectangularu  taken  in  lepidopteroos  or  coleop- 
terous larval  burrows 32 

Megalotkrips  (?)  spinosus  taken  in  lepidopterous  or  coleop- 
terous larval  burrows 34 

Yams,  food  plant  of  Eutkrips  insularu 27 

Yarrow,  food  plant  of  Euthrips  minutus 27 

Yucca  Jilamentosa,  food  plant  of  Cepkalotkrips  yuccm 31 

Zygotkrips 13,32 

longiceps 32 
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UJmus  montana  var.  pendxda^  food  plant  of  Phlceothrips  uzeli 32 

Umbellularia  californica,  food  plant  of  Ankothrips  robustus 21 

Thripa  madronii 22 

Verbenas,  food  plants  of  Heliothrips  hsemorrhoidalis 23 

Vetch,  wild,  food  plant  of  Heliothrips  Jissmorrhoidalis 24 

Vines,  pea,  food  plant  of  Heliothrips  fasciatus 24 

food  plants  of  Heliothrips  hstmorrhoidalis 23 

ViHs  (see  also  Grape). 

spp.,  food  plants  of  Heliothrips  femoralis 23 

Walnut,  English,  food  plant  of  Euthrips  pyri 26 

Weeds,  food  plants  of  Molothrips  fasciatus 22 

Sericothrips  apteris 24 

reticulatus 25 

stanfordii 25 

Wheat,  food  plant  of  Molothrips  fasciatus 22 

White  fly,  citrus.    (See  Aleyrodes  citri.) 

wood,  food  plant  of  Buthrips  insularis 27 

Willow  (see  also  Salixfluviatilis). 

black,  food  plant  of  Euthrips  insularis 27 

stem,  dead,  Cryptothrips  rectangularis  taken  in  lepidopterous  or  coleop- 
terous larval  burrows 32 

Megalothrips  (?)  spinosus  taken  in  lepidopterous  or  coleop- 
terous larval  burrows 34 

Yams,  food  plant  of  Euthrips  insularis 27 

Yarrow,  food  plant  of  Euthrips  minutus 27 

Yucca  filamentosat  food  plant  of  Cephalothrips  yuccx 31 

Zygothrips 13, 32 

longiceps 32 

o 


Technical  Series,  No.  22. 

U.  S.  DEPARTMENT  OF  AGRICULTURE, 

BUREAU    OJT    KNTOMOLOG-Y. 
L.  0.  HOWARD,  Entomologist  and. Chief  of  Bureau. 


THE  STRUCTURE  OF  CERTAIN  DIPTEROUS 

LARVjE  WITH  PARTICULAR  REFERENCE 

TO  THOSE  IN  HUMAN  FOODS. 


BY 
NATHAN  BANKS, 

Assistant. 


I&srBD  .I.\NtTAHY   10,    1912. 


WASHINGTON: 

GOVERNMENT  PRINTING  OFFICE. 

1912. 


Technical  Series,  No.  22. 

U.  S.  DEPARTMENT  OF   AGRICULTURE, 

bureau  o:f  entomology. 

L.  0.  HOWARD,   Entomologist  and   Chief  of  Bureau. 


THE   STRUCTURE  OF  CERTAIN  DIPTEROUS 
LARVAE  WITH  PARTICULAR  REFERENCE 
TO  THOSE  IN  HUMAN  FOODS. 


BY 
NATHAN  BANKS, 

Assistant. 


Issued  January  10,  1912. 


WASHINGTON: 
GOVKRNMENT   PRINTING   OFFICE 

K>12. 


B  UREA  U  OF  ENTOMOLOG  Y. 

L.  O.  Howard,  Entomologist  and  Chief  of  Bureau. 
C.  L.  Marlatt,  Entomologist  and  Acting  Chief  in  Absence  of  Chief. 
R.  S.  Clifton,  Executive  Assistant. 
W.  F.  Tabtbt,  Chief  Clerk. 

F.  11.  Chittenden,  in  charge  of  truck  crop  and  stored  product  insect  investigations. 
A.  p.  Hopkins,  in  charge  of  forest  insect  investigations. 
W.  D.  Hunter,  in  charge  of  southern  field  crop  insect  investigations. 
F.  M.  Webster,  in  charge  of  cereal  and  forage  insect  investigations. 
A.  L.  Quaintance,  in  charge  of  deciduous  fruit  insect  investigations. 
E.  F.  Phillips,  in  charge  of  bee  culture. 

D.  M.  Rogers,  in  charge  of  preventing  spread  of  moths,  field  work. 
Rolla  P.  Currie,  in  charge  of  editorial  work. 
Mabel  Colcord,  in  charge  of  library. 
2 
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U.  S.  Department  of  Agriculture, 

Bureau  of  Entomology, 
Washington j  D.  C.f  September  /,  1911. 
Sir:  At  frequent  intervals  and  for  many  years  the  Bureau  of 
Entomology  has  been  appealed  to  by  medical  men  and  others  to 
determine  insects  said  to  have  been  passed  by  sick  people.  The 
majority  of  these  insects  have  been  maggots  (larvae  of  Diptera). 
The  characteristics  distinguishing  these  larvae  have  not  been  well 
understood,  and  the  accompanying  manuscript  is  the  result  of  a 
competent  effort  by  Mr.  Banks  to  assist  workers  in  the  study  of 
internal  myiasis.  I  recommend  that  it  be  published  as  No.  22  of  the 
Technical  Series  of  this  bureau. 

Respectfully,  L.  O.  Howard, 

Entomologist  and  Chiej  of  Bureau. 
Hon.  James  Wilson, 

Secretary  oj  Agriculture. 
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ILLUSTRATIONS. 


PLATES. 

Plate  I.  Fig.      1. — Musca  domestica:  Side  view 38 

2. — Musca  domestica:  Posterior  stigmal  plates 38 

3. — Musca  domestica:  Tip  of  body 38 

4. — Musca  domestica:  Head  from  above $5 

5. — Lyperosia  irritans:  Tip  of  body 38 

6. — Lyperosia  irritans:  Head,  side  view 38 

7. — Lyperosia  irritans:  Posterior  stigmal  plates 38 

8. — Stomoxys  calcitrans:  Anterior  spiracle 38 

9. — Stomoxys  calcitrans:  Posterior  stigmal  plate 38 

10. — Stomoxys  calcitrans:  Cephalopharyngeal  skeleton 38 

11. — Pseudopyrellia  cornicina:  Tip  of  body 38 

12. — Pseudopyrellia  cornicina:  Anterior  spiracle 38 

13. — Pseudopyrellia  cornicina:  Head,  side  view 38 

14. — Pseudopyrellia  cornicina:  Head,  top  view 38 

15. — Pseudopyrellia  cornicina:  Stigmal  area 38 

16. — Musca  domestica:  Anterior  spiracle 38 

II.  Fig.    17. — Muscina  stabulans:  Stigmal  plates 3S 

18. — Muscina  stabulans:  Tip  of  body,  side  view 38 

19. — Muscina  stabulans:  End  of  body 38 

20. — Muscina  assimilis:  Tip  of  body,  side  view 38 

21 . — Muscina  assimilis:  Stigmal  plates 38 

22. — Muscina  assimilis:  End  of  body 38 

23. — Near  Muscina:  Last  two  segments 38 

24. — Near  Muscina:  Anterior  spiracle 38 

25. — Near  Muscina:  Head,  above 38 

26.— Near  Muscina:  Stigmal  plate 38 

27. — Muscina  stabulans:  Head,  side  view 38 

28. — Muscina  stabulans:  Anterior  spiracle 38 

29. — Muscid  C:  Tip  of  body,  side  view SS 

30.— Muscid  C:  Stigmal  plates 38 

31. — Muscid  C:  Anterior  spiracle 38 

32.— Muscid  C:  End  of  body 38 

33. — Muscid  A:  Tip  of  body,  side  view 38 

34.— Muscid  D:  End  of  body 38 

35. — Muscid  D:  Anterior  spiracle 38 

36. — Muscina  stabulans:  Head,  above 38 

37.— Muscid  A:  Stigmal  plate 38 

38. — Muscid  A:  Anterior  spiracle 38 

III.  Fig.    39—Chrysomyia  (?):  Tip  of  body,  side  view 38 

40. — Muscid  B:  Anterior  spiracle 38 

41. — Muscid  B:  Tip  of  body,  side  view 38 

42. — Muscid  B:  Stigmal  plates 38 

43.— Muscid  B:  End  of  body 38 
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Pultb  III.  Fig.  44.— Tritoxa  flexa:  Stigmal  plate 38 

45. — Tritoxa  flexa:  Anterior  spiracle 38 

46. — Tritoxa  flexa:  Tip  of  body,  side  view 38 

47  .—Chrysomyia  (f):  Stigmal  plate 38 

48. — Lucilia  sylvarum:  Head,  side  view 38 

49. — Lucilia  sylvarum:  Tip  of  body,  side  view 38 

50. — Lucilia  sylvarum:  Anterior  spiracle 38 

51 . — Lucilia  sylvarum:  Stigmal  plates 38 

52. — Chrysomyia  (f):  Anterior  spiracle 1 38 

53. — Euxesta  thomse:  Stigmal  plate 38 

54 . — Lucilia  sericata:  End  of  body 38 

55. — Lucilia  sericata:  Head,  top  view 38 

56.  — Protocalliphora  chrysorrha>a:  Tip  of  body,  side  view 38 

57. — Protocalliphora  chrysorrhoea:  Head,  side  view 38 

58. — Protocalliphora  chrysorrhcea:  Stigmal  plates 38 

59. — Euxesta  thomae:  Tip  of  body,  above 38 

60. — Lucilia  sericata:  Head,  side  view 38 

61. — Lucilia  sericata:  Tip  of  body,  side  view 38 

62. — Calliphora  erythrocephala:  Head,  side  view 38 

63. — Calliphora  erythrocephala:  Stigmal  plates 38 

IV.  Fig.  64. — Sarcophagid  D:  Tip  of  body,  side  view 38 

65. — Sarcophagid  7):  Head,  above 38 

66. — Sarcophagid  D:  Head,  side  view 38 

67. — Chrysomyia  macellaria:  Head,  side  view 38 

68. — Chrysomyia  macellaria:  Tip  of  body,  side  view 38 

69. — Chrysomyia  macellaria:  Anterior  spiracle 38 

70.— Sarcophagid  C:  Head,  above 38 

71. — Chrysomyia  macellaria:  End  of  body 38 

72. — Sarcophagid  B:  Stigmal  plates 38 

73. — Sarcophagid  A:  Two  segments,  venter 38 

74. — Sarcophagid  A:  Two  segments,  dorsum 38 

75. — Sarcophaga  incerta:  Segment,  venter 38 

76. — Sarcophagid  B:  Tip  of  body,  side  view 38 

77. — Sarcophagid  C:  Tip  of  body,  side  view 38 

78. — Sarcophagid  A:  Anterior  spiracle 38 

79. — Sarcophagid  B:  Anterior  spiracle 38 

80.— Sarcophagid  B:  Head,  above 38 

V.  Fig.  81. — Epochra  canadensis:  Anterior  spiracle 38 

82.— Epochra  canadensis:  Stigmal  plate 38 

83. — Rhagoletis  pomonella:  Anterior  spiracle 38 

84. — Rhagoletis  pomonella:  Stigmal  plate 38 

85. — Anastrepha  ludens:  Tip  of  body,  side  view 38 

86. — Anastrepha  ludens:  Anterior  spiracle 38 
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THE  STRUCTURE  OF  CERTAIN  DIPTEROUS  LARVjE 
WITH  PARTICULAR  REFERENCE  TO  THOSE  IN 
HUMAN  FOODS. 


INTRODUCTORY. 

There  is  a  considerable  number  of  flies  whose  larvae  either  regu- 
larly or  occasionally  live  in  substances  used  by  man  as  food.  The 
great  majority  pass  through  the  intestinal  tract  without  our  knowl- 
edge, for  most  of  them  cause  little  or  no  trouble.  But  sometimes 
with  patients  in  hospitals  or  asylums,  or  in  private  practice,  the 
physician  discovers  these  maggots,  and  often  suspects  them  of  causing 
the  malady  or  weakness  of  his  patient. 

Many  such  specimens  have  been  sent  to  entomologists,  but  owing 
to  the  fact  that  no  one  had  studied  these  forms,  their  characters  were 
little  understood,  and  the  identifications  have  not  been  of  much 
value.  Most  of  these  larvae  belong  to  a  few  closely  related  families  of 
flies  that  were  formerly  covered  by  the  name  Muscidae.  The  arrange- 
ment of  the  flies  has  been  thq  subject  of  much  diverse  opinion,  while 
the  knowledge  of  the  larvae  is  very  fragmentary. 

For  these  reasons  Dr.  Howard,  Chief  of  the  Bureau  of  Entomology, 
suggested  that  the  writer  make  a  study  of  larvae  belonging  to  these 
groups  in  the  collections  of  the  Bureau  of  Entomology  and  the 
National  Museum,  so  that  in  the  future  a  more  correct  determination 
might  be  made  of  the  larvae  that  are  quite  frequently  sent  to  this 
bureau. 

OCCURRENCE. 

When  we  consider  that  these  dipterous  larvae  occur  in  decaying 
fruits  and  vegetables  and  on  fresh  and  cooked  meats;  that  the  blowfly, 
for  example,  will  deposit  on  meats  in  a  pantry;  that  other  maggots 
occur  in  cheese,  oleomargarine,  etc.,  and  that  pies  and  puddings  in 
restaurants  are  accessible  and  suitable  to  them,  it  can  readily  be  seen 
that  a  great  number  of  these  maggots  must  be  swallowed  by  persons 
each  year,  and  mostly  without  any  serious  consequences.1     Besides 

»  "Taking  everything  into  consideration,  we  doubt  whether,  out  of  ten  thousand  cases,  where  the  larvsp 
of  two*winged  flies  have  existed  in  considerable  numbers  in  the  human  intestines,  more  than  one  single 
case  has  been  recorded  in  print  for  the  edification  of  the  world  by  competent  entomological  authority." 
Walsh,  Amer.  Ent.,  vol.  2,  p.  141, 1870. 
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these  there  are  the  fruit-flies,  whose  larvae  live  in  apples,  cherries, 
gooseberries,  and  oranges,  and  the  pomace-flies  that  hover  around 
grapes,  pears,  and  other  fruits. 

There  are  also  other  Diptera  which  do  not  occur  in  the  intesti- 
nal canal,  but  which  may  deposit  eggs  in  wounds,  or  in  the  nose 
or  ears.  The  screw-worm  is  a  notable  insect  of  this  class,  and  each 
year  one  or  more  cases  reach  the  bureau  of  this  species  affecting 
the  nose  or  ears.  Xfr©  larva  of  the  ox  warble  or  bot-fly  (Hypoderma 
lineata  Villers)  also  sometimes  occurs  in  man.  The  eggs  of  this 
species  are  deposited  upon  the  hairs  of  cattle  and  licked  off  by  the 
animal,  develop  in  the  stomach,  and  the  larvae  bore  upward  to  the 
back,  there  to  cause  the  "warble."  If  some  of  these  eggs  drop  into 
the  milk  pail  there  is  a  chance  that  they  will  be  swallowed  by  a  per- 
son. So  there  are  various  cases  recorded,  mostly  of  children,  where, 
in  the  winter  time,  a  larva  is  observed  under  the  skin,  usually  in  the 
neck  or  shoulders,  and  upon  removal  proves  to  be  the  larva  of  the 
bot-fly  in  its  second  stage. 

Many  of  the  muscid  and  sarcophagid  larvae  deposit  eggs  or  larvae 
upon  dead  animals.  Although  these  animals  are  usually  too  far  along 
in  decomposition  to  serve  as  food,  yet  in  some  cases  these  eggs  are 
deposited  in  time  to  be  taken  when  the  flesh  is  eaten.  In  most  cases, 
however,  such  flesh  is  cooked  enough  to  kill  the  contained  maggots. 

The  larvae  of  the  Muscidae  often  occur  in  manure  as  well  as  on  decay- 
ing vegetable  and  animal  matter.  Prof.  Portchinski,  of  Russia,  has 
studied  a  number  of  Russian  species  of  these  coprophagous  and 
necrophagous  Diptera,  and  his  several  papers  are  the  most  valuable 
heretofore  produced  upon  them.  Unfortunately  for  us  these  papers 
are  published  in  the  Russian  language.  The  late  Baron  von  Osten 
Sacken  gave  a  summary  of  one  of  them  in  English;  and  of  another, 
most  valuable  from  the  systematic  point,  the  writer  has  been  able  to 
secure  a  translation  of  several  portions.  In  this  paper1  he  gives 
descriptions  of  the  larvae,  as  well  as  their  habits,  and  tells  how  to  dis- 
tinguish the  allied  forms.  He  has  used  several  of  the  characters 
which  will  be  used  in  this  paper,  especially  the  posterior  stigmata  and 
the  anal  tubercle.  He  has  not  touched  on  the  fruit-flies,  however, 
nor  has  he  given  any  generalizations  for  the  separation  of  the  larvae 
of  the  various  families. 

Several  other  naturalists  have  studied  individual  species  of  the 
Muscidae  or  Sarcophagidae,  and  in  some  cases  published  extremely 
valuable  papers  upon  them.  Thus  Lowne  has  worked  up  the  blowfly, 
Hewitt  the  house  fly,  Blanchard  the  screw-worm,  Portchinski  the 
Sarcophila  woMfahrti,  and  Newstead  the  stable  fly.     In  the  Annales 

»  Biologie  des  mouches  coprophagues  et  necrophagues.    <  Hor.  Soc.  Ent.  Ross.,  vol.  26,  pp.  63-131. 1801. 
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de  la  Soci6t6  Entomologique  de  France  there  are  good  figures  by 
Laboulb&ne  of  Teichomyza  and  some  other  species. 

Interest  in  the  larvae  and  the  life  history  of  these  species  of  flies 
arises  also  from  their  medical  and  sanitary  importance.  The  famous 
tsetse  flies  (Ghssina  spp.)  of  Africa  are  related  to  the  stable  fly.  One 
of  these  flies  distributes  the  Nagana  disease  of  cattle,  while  another 
species  disseminates  the  sleeping  sickness  of  man.  The  Congo  floor- 
maggot  is  also  related;  this  species  inhabits  the  huts  of  the  natives, 
and  at  night  crawls  from  the  cracks  to  attack  and  suck  blood  from 
sleeping  persons.  The  Bengalia  fly  is  also  related;  it  deposits  eggs 
or  larvae  on  the  skin  of  man  and  dogs  in  Africa.  But  the  house  fly 
is  by  far  the  most  injurious  species,  since  its  habits  are  such  that  the 
germs  taken  up  by  its  proboscis  from  sputum  and  dejecta  are  scat- 
tered over  food  about  to  be  eaten  by  man. 

There  are  also  various  species  of  these  flies  injurious  to  domestic 
animals;  notably  the  horn  fly,  which  is  a  serious  pest  to  cattle.  The 
stable  fly  annoys  cattle,  and  the  sheep  maggot  (Lucilia  sericata) 
injures  both  the  sheep  and  the  wool.  The  screw-worm,  or  heel  fly,  is 
a  serious  pest  of  cattle,  and  also  attacks  man. 

The  occurrence  of  dipterous  larvae  in  man  is  known  as  "myiasis." 
Various  divisions  are  given;  as  "myiasis  externa' '  or  "myiasis  der- 
matosa,"  for  those  in  the  skin  or  wounds;  "myiasis  intestinalis," 
for  those  in  the  alimentary  canal;  "myiasis  narium,"  for  larvae  in 
the  nose;  etc.  The  occurrence  of  larvae  in  the  nose  in  this  country  is 
rather  accidental,  and  usually  due  to  the  screw-worm.  In  tropical 
countries  such  cases  are  much  commoner,  and  in  the  East  Indies  a 
disease  known  as  "Peenash"  is  due  to  larvae  in  the  nose. 

A  great  number  of  papers  has  1>een  published  on  the  medical  side 
of  myiasis,  often  with  some  description  of  the  maggot,  but  it  is  not 
necessary  to  list  them  here. 

These  maggots,  as  previously  stated,  usually  do  not  cause  any 
trouble,  but  Alessandrini  has  shown  in  a  study  of  the  cheese  skipper 
that  these  larvae  may  cause  intestinal  lesions  in  a  dog.  The  vitality 
of  these  larvae  is  such  that  they  are  not  readily  affected  by  the  diges- 
tive fluids,  and  in  f atct  are  resistant  to  many  chemical  substances  that 
one  would  suppose  fatal  to  them.  It  is  therefore  perfectly  possible 
for  these  larvae  to  continue  their  development  in  the  intestine, 
especially  in  cases  of  constipation. 

No  other  group  of  insects  affects  human  health  and  human  interests 
more  seriously  or  directly  than  the  flies  of  the  Muscidae  and  Sarcoph- 
agidae.  It  is  therefore  of  the  greatest  importance  that  the  larvae 
of  these  flies  should  be  studied  in  order  that  it  may  be  possible  to 
distinguish  them  with  accuracy. 
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LIFE  HISTORY. 

The  life  history  of  these  flies  presents  many  remarkable  and 
peculiar  phenomena.  The  females  of  a  number  of  them  deposit  eggs 
which  hatch,  and  the  larva  pursues  the  normal  line  of  development. 
With  other  species  the  larva  hatches  within  the  body  of  the  parent 
and  is  deposited  in  the  first  stage  or  sometimes  in  the  second  or  even 
third  stage.  In  Mesembrina  the  larva  is  deposited  in  the  second 
stage,  in  Dasyphora  in  the  third  stage.  Upon  what  food  the  larva 
develops  within  the  body  of  the  parent  is  not  yet  known;  Port- 
chinski  thought  that  they  might  feed  on  undeveloped  eggs  which  he 
observed  near  the  larva1.  It  seems  difficult,  however,  to  believe  this 
possible.  In  the  allied  tsetse  flies  the  larva,  when  deposited,  is  fully 
grown.  The  various  stages  of  larval  development  at  deposition  serve 
to  lessen  the  differences  between  the  Pupipara  and  other  Diptera. 

In  the  number  of  eggs  deposited  these  flies  vary  greatly,  some 
species,  like  Musca  cerrvina,  Myosjnla  meditabundq,  and  Mesembrina 
mystacea,  deposit  only  24  eggs  or  less:  these,  however,  are  quite 
large.  PyreUia  and  Graphomyia  lay  about  50  eggs;  Musca  domestica 
and  Oynmnyia  deposit  between  100  and  200  smaller  eggs,  while  Calli- 
phora  erythrocephala  lays  from  400  to  600  eggs,  all  extremely  small. 

Similarily  those  larva*  deposited  alive  vary  in  number  and  size. 
Ilyfomyia  strigosa  deposits  but  one  or  two  large  larvae  in  the  first  stage, 
while  Sarcophaga  hsematodes  deposits  40  to  60  smaller  larvae. 

After  deposition  there  is  sometimes  a  variance  in  development.  In 
Musca  domestica  there  are  the  usual  three  larval  stages;  the  first  with 
a  heart-shaped  aperture  to  the  posterior  spiracles,  the  second  with 
two  slits,  and  the  third  with  tljree  winding  slits.  In  the  allied 
Mtjospila  meditabunda,  according  to  Portchinski,  the  eggs  are  much 
larger  and  fewer  in  number  than  in  the  house  fly,  the  larva  upon 
hatching  has  the  usual  simple  heart-shaped  aperture  to  the  posterior 
spiracles,  but  from  this  first  stage  the  larva  transforms  directly  to 
the  third  stage  with  three  slits  in  each  stigmal  plate,  thus  omitting 
the  second  stage.  This  enables  the  fly  to  pass  through  all  stages 
quickly,  and  to  breed  during  hot  weather  and  in  small  patches  of 
manure  that  are  apt  to  dry  up  too  quickly  for  use  by  some  other  flies. 

Portchinski  has  shown  that  the  coprophagous  habit  induces 
viviparity.  Mesembrina  meridiana  is  coprophagous  and  viviparous; 
the  other  species,  Mesembrina  resplendensy  lays  eggs  and  is  not 
coprophagous.  The  coprophagous  Dasyphora  pratorum  is  vivip- 
arous, while  D.  hsiophthalma  lays  eggs;  Hyhmyia  strigosa  is  coproph- 
agous and  viviparous,  while  most  other  species  of  the  genus  deposit 

eggs- 

Portchinski  also  claims  that  the  same  species  may  vary  in  these 
habits;  according  to  him    Musca  corvina  in  northern  Russia  lays 
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about  24  rather  large  eggs,  while  in  southern  Russia  this  fly  deposits 
a  large  larva  in  the  first  stage,  which  passes  into  the  third  stage 
omitting  the  second  stage.  It  may  be  that  he  has  made  a  wrong 
identification,  but  he  claims  to  have  been  particularly  careful  in  this 
matter. 

With  the  fruit-flies  the  eggs  are  deposited  on  or  in  the  immature 
fruit,  the  larvae  feeding  on  the  pulpy  substance  till  full  grown,  and 
then  crawling  from  the  fallen  fruit  into  the  soil  for  pupation. 

CLASSIFICATION. 

The  dipterous  larvae  that  may  be  swallowed  by  man  belong  to 
several  families  included  in  the  old  group  of  Muscidae.  These  families 
are  the  true  Muscidae,  SarcophagidaB,  Anthomyiidee,  and  Trypetidae. 
Other  groups,  as  Drosophilidae,  Sepsidae,  and  Ortahdae,  are  of  much 
rarer  occurrence.  The  flies  of  the  Ortalidae,  Trypetidae,  and  Sepsidae 
are  quite  different  from  those  of  the  other  groups,  but  the  adults  of 
the  three  other  families  are  very  similar  in  structure,  and  the  limits 
of  the  groups  or  the  number  of  groups  is  not  constant  with  different 
specialists  in  Diptera.  Some  would  separate  a  group  known  as  the 
CalliphorinaB  from  the  Muscidae;  others  make  a  special  family  for  the 
biting  Muscidae  (Stomoxyidae) .  It  is  not  the  writer's  purpose  to 
make  any  choice  of  the  different  plans,  nor  does  he  consider  that 
families  should  be  defined  by  larval  characters,  but  after  the  descrip- 
tions of  the  several  species  a  few  words  will  indicate  what  sort  of  a 
classification  would  result  from  a  study  of  these  larvae.  The  groups 
used  in  the  tabulation  of  the  larvae  are  used  only  for  the  larvae  and 
do  not  indicate  any  opinions  about  the  arrangement  of  the  flies. 

There  are  other  flies  whose  larvae  are  sometimes  reported  as  swal- 
lowed by  persons,  particularly  the  rat-tailed  larvae  of  Eristalis,  which 
sometimes  get  into  drinking  water. 

GENERAL  CHARACTERS. 

(See  fig.  1.) 

The  larvaB  of  all  these  forms  are  broadest  near  the  tip  of  the  body, 
and  taper  forward,  more  so  in  the  true  Muscidae  than  in  the  other 
groups.  The  surface  of  the  body  may  be  smooth  or  scabrous,  pro- 
vided with  minute,  acute  granules  or  teeth,  or  with  short,  stiff  hairs. 
With  many  forms  there  is  on  the  anterior  border  of  most  of  the  seg- 
ments a  swollen  ring  or  girdle;  sometimes  only  on  the  ventral  side. 
In  some  cases  there  are  other  swollen  areas,  or  pads,  usually  fusiform 
in  shape. 

The  first  segment,  or  head,  commonly  appears  bilobed  when  viewed 
from  above,  and  each  lobe  bears  a  minute,  cylindrical  tubercle  or 
papilla  (fig.  1,  a).     Below  is  the  mouth  aperture;  at  one  side  and 
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above  it  is  the  pair  of  mandibles  or  great  hooks  (fig.  1,  J),  sometimes 
fused  into  one.  At  the  base  and  to  one  side  of  the  mouth  orifice  is  a 
striated  semicircular  flap  or  lobe,  called  the  stomal  disk.  These  are 
more  or  less  distinct  according  to  the  amount  of  distension  and 
varying  with  the  species.  Below  the  mouth  is  a  short  transverse 
piece,  the  labium.  Behind  the  head  segment  there  is  another  seg- 
ment which  is  only  clearly  seen  when  the  head  is  greatly  protruded; 
this  hidden  segment  is  known  as  "  Newport's  segment/ '  and  the  writer 
has  not  counted  it  in  treating  of  the  number  of  segments,  since  it  was 
not  considered  by  Portchinski  and  others  in  describing  these  larvae. 
The  second  (apparent)  segment  bears  on  each  side,  in  the  full-grown 
larvae,  a  short  fan-shaped  process,  the  anterior  spiracle  (fig.  1,  c); 
each  spiracle  shows  at  its  tip  a  number  of  lobes,  varying,  with  the 
species,  from  four  or  five  to  forty  or  more.  Some  of  the  segments 
show  fusiform  areas  on  the  venter  and  on  the  sides;  those  on  the 
venter  are  called  ventral  fusiform  areas  (fig.  1,  d)  and  those  on  the 
sides,  lateral  fusiform  areas  (fig.  l,e).  The  last  segment  of  the  body 
has  a  large  area  (fig.  1,  Ji)  on  the  end  containing  two  chitinized  sub- 
circular  plates,  the  posterior  stigmata.     These,  in   the  adult,  have 


Fig.  1.— Larva  of  a  muscid:  a,  Papilla  of  head;  b,  great  hooks;  c,  anterior  spiracles; 
d,  ventral  fusiform  area;  e,  lateral  fusiform  area;  /,  anal  tubercle;  g,  apical  spines; 
A,  stigmal  field  (containing  posterior  stigmal  plates).    Enlarged.    (Original.) 

each  three  slits  or  sinuous  apertures  and  sometimes  a  rounded  mark, 
or  button,  at  their  base.  In  some  forms  the  area  or  field  around  the 
stigmal  plates  is  sunken,  forming  a  deep  cavity,  with  the  plates  at  the 
bottom.  The  margin  or  lips  of  the  cavity  often  bear  conical  proc- 
esses (fig.  1,  g)j  normally  12  in  number.  At  the  lower  base  of  the 
last  segment  is  the  anal  field.  Each  side  of  the  anus  is  a  smooth, 
convex  area  or  lobe,  whose  size  depends  upon  the  extent  of  protrusion, 
and  above  is  a  transverse  swollen  area,  often  spinulate,  and  some- 
times with  a  cone  at  each  corner  (fig.- 1,/). 

Within  the  head  or,  rather,  anterior  part  of  the  body  is  a  chitinous 
framework,  consisting  of  several  articulated  parts,  called  the  cephalo- 
pharyngeal  skeleton.  The  outer  part  is  the  hypostomal  sclerite,  to 
which  are  articulated  the  mandibles  or  great  hooks;  behind  the 
hypostomals  is  a  pair  of  large  sclerites,  nearly  divided  to  their  base; 
one  branch  is  very  thin  and  broader  and  longer  than  the  other,  which 
is  more  chitinized,  and  rounded  at  tip;  they  have  been  called  the 
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lateral  plates.  From  .their  base,  near  the  origin  of  the  hypostomals, 
there  projects  forward  and  upward  a  pair  of  slender  pieces,  the 
parasternal  sclerites.  The  shape  and  proportion  of  these  parts  vary 
with  the  different  species  and  are  quite  different  in  the  newly-hatched 
larva  than  in  the  full-grown  maggot. 

The  anterior  spiracles  do  not  appear  on  the  larva  while  in  its  first 
stage,  but  usually  appear  in  the  second  stage,  although  sometimes 
deferred  till  the  third  or  full-grown  stage. 

The  posterior  stigma!  plates  in  the  larvae  of  the  first  stage  are  quite 
small  and  generally  have  a  simple  heart-shaped   aperture;  in  the, 
second  stage,  the  plates  become  more  elongate  and  each  has  two  short 
slits.     In  the  third  stage,  there  are  always  three  slits  of  varying  shapes 
according  to  the  species. 

The  number  of  segments  in  the  body  of  a  larva  is  a  disputed  ques- 
tion. Apparently  there  are  12;  with  the  hidden  Newport's  segment, 
this  would  make  13,  a  number  accepted  by  several  investigators. 
Others,  however,  claim  there  are  really  14  or  15  segments. 

SYNOPSIS   OF  THE  GROUPS. 

1.  Body  with  lateral  and  dorsal  spinose  processes Homalomyia. 

Body  without  such  processes 2 

2.  Body  ending  in  two  fleshy  processes;  rather  small  species 1 3 

Body  truncate  or  broadly  rounded  at  end 4 

3.  Processes  bearing  the  stigmal  plates;  body  about  5  mm.  long Drosophila 

Processes  not  bearing  the  stigmal  plates;  body  10  mm.  in  length  or  longer. .  Piophila. 

4.  But  one  great  hook;  posterior  stigmal  plates  with  winding  slits;  no  distinct  lateral 

fusiform  areas;  tip  of  body  with  few  if  any  conical  processes Muscinae. 

With  two  great  hooks;  slits  in  the  stigmal  plate  not  sinuous 5 

5.  No  tubercles  above  anal  area;  no  distinct  processes  around  stigmal  field 6 

'Distinct  tubercles  above  anal  area;  often  processes  around  stigmal  field;  lateral 

fusiform  areas  usually  distinct 7 

6.  Stigmal  plates  on  black  tubercles;  lateral  fusiform  areas  distinct Ortalidse. 

Stigmal  plates  barely  if  at  all  elevated;  lateral  fusiform  areas  indistinct;  stigmal 

plates  often  contiguous  or  nearly  so;  slits  long  and  subparallel Trypetidae. 

7.  Slits  in  stigmal  plates  rather  short,  and  arranged  radiately 8 

Slits  slender,  and  subparallel  to  each  other 9 

8.  Two  tubercles  above  anal  area;  stigmal  field  with  distinct  processes  around  it. 

Anthomyiidae. 

Four  or  more  tubercles  above  anal  area;  slits  of  stigmal  plates  usually  pointed  at 

one  end Muscina. 

9.  A  button  to  each  stigmal  plate;  slits  rather  transverse  to  body Calliphorinee. 

No  button  to  stigmal  plates,  slits  of  one  plate  subparallel  to  those  in  opposite  plate; 

plates  at  bottom  of  a  pit Sarcophagida?. 

SABCOPHAGmffi. 

In  the  Sarcophagidse  the  hooks  are  two  in  number  and  the  posterior 
stigmal  plates  have  three  straight  slits  as  in  the  Calliphorinse.    How- 
ever, these  slits  are  not  directed  toward  those  of  the  opposite  plate 
10039°— No.  22—12 3 
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but  are  subparallel  to  them.  Moreover,  the  stigmal  field  is  strongly 
depressed  to  form  a  deep  stigmal  pit,  at  the  bottom  of  which  are 
situated  the  stigmal  plates.  The  segments  of  the  body  bear  complete 
rings  of  spinose  areas,  and  often  supplementary  pads  on  the  sides. 

Sarcophaga  larvae  prefer  animal  matter,  and  have  been  found  in 
cheese,  oleomargarine,  pickled  herring,  dead  insects,  and  human 
feces. 

Sarcophaga  incerta  Walk. 

(Plate  IV,  fig.  75.) 

Body  mostly  scabrous,  each  little  wrinkle  or  stria  giving  rise  to  a 
very  short,  appressed,  stout,  spinelike  bristle.  Head  deeply  bilobed, 
each  lobe  tipped  with  a  very  short  papilla;  mandibles  two,  well 
separated.  About  seven  lobes  in  the  anterior  spiracle.  The  basal 
two- thirds  of  segments  3  and  4  is  scabrous;  beginning  with  segment 
5  there  is  a  scabrous  fusiform  pad  each  side,  and  the  ventral  area  of 
the  scabrous  basal  ring  is  much  broadened  and  transversely  divided 
by  a  furrow.  Behind  this  is  another  longer  transverse  furrow  rather 
behind  the  middle  of  the  segment.  The  dorsum  of  these  segments 
shows  four  transverse  areas,  the  posterior  one  rather  broader  than 
the  others.  The  last  segment  is  short,  scabrous;  the  anal  area  not 
very  prominent,  scabrous,  and  with  a  small  conical  tubercle  at  each 
outer  corner.  Stigmal  pit  about  one  and  one-half  times  as  long  as 
broad,  its  upper  lip  with  three  large,  scabrous  tubercles  each  side,  the 
intermediate  one  rather  smaller  than  the  others,  the  lower  lip  with 
two  large  tubercles,  and  a  median  pair  of  smaller  ones  slightly  back 
from  the  margin.  Stigmal  plates  about  one-half  their  diameter  apart, 
each  with  three  slits,  subparallel  to  those  in  the  opposite  plate;  no 
button. 

Sarcophagid  A. 
(Plate  IV,  figs.  73,  74,  78.) 

Body  broad  and  rather  flattened.  Head  small,  bilobed,  and  a 
minute  antenna  on  each  lobe;  two  well-separated  mandibles.  Apex 
of  second  segment  roughened;  the  anterior  spiracles  hemispherical, 
and  occupying  a  depression  at  base  of  the  second  segment,  provided 
with  a  number  of  small  tubercles;  third  segment  at  base  with  swollen 
ring,  showing  striae  and  punctures;  surface  of  the  following  segments 
minutely,  transversely  striate  and  punctate.  Each  segment  trans- 
versely divided,  both  above  and  below,  into  three  regions,  as  shown 
in  the  figures;  all  more  or  less  swollen,  and  a  swollen  area  on  each  side; 
last  segment  striate  and  punctate  as  other  segment;  anal  area  hardly 
prominent,  with  a  rounded  spinulose  tubercle  at  each  upper  corner; 
stigmal  pit  one  and  one-half  times  broader  than  long,  rather  deep,  its 
lips  each  with  three  minute  cones  or  tubercles  each  side;  the  stigmal 
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plates  hardly  their  diameter  apart,  each  with  three  straight  slits, 
rather  divergent  from  those  of  the  opposite  plate. 
From  Sarracenia  jlava  from  Florida. 

Sarcophagid  B. 
(Plate  IV,  figs.  72,  76,  79,  80.) 

Body  moderately  stout.  Head  small,  seen  from  above  truncate 
and  slightly  emarginate  in  middle;  two  approximate  mandibles. 
Anterior  spiracles  of  about  12  lobes;  anterior  margin  of  segment  3  and 
following  with  a  spinulose,  elevated  ring,  widest  on  the  ventral  part ; 
also  on  the  posterior  margin  of  segment  4,  and  following  segments,  on 
each  side  of  venter,  a  short  fusiform,  elevated,  spinulose  area  pressing 
against  the  basal  ring  of  the  next  segment ;  much  of  the  general  surface 
of  segments  also  minutely  spinulate,  but  on  the  venter  are  gome 
transverse,  slightly  elevated  smooth  spots;  on  segments  3  and  4  are 
two  each  side,  on  segment  5  and  following  is  a  transverse  elongate 
area,  each  side  of  which  bears  three  more  elevated  spots,  two  at  the 
median  end,  approximate,  the  other  at  the  lateral  end ;  outside  of 
this  is  still  another,  less  distinct,  smooth,  elevated  spot;  on  the  median 
line  before  these  is  another  elevated  area,  transversely  striate.  On 
the  pleuron  of  each  segment,  about  where  one  might  expect  spiracles, 
there  is  a  smooth,  rounded,  elevated  spot,  faintly  double  on  some  of 
the  posterior  segments.  On  the  dorsum  of  segments  3,  4,  5,  and  6 
there  is  a  transverse,  anterior  row  of  small,  smooth  tubercles.  From 
the  fifth  the  following  segments,  from  above,  appear  divided  trans- 
versely into  three  subequal  rings,  all  spinulose.  At  tip  the  anal  area 
is  prominent,  spinulose,  and  bears  at  each  outer  corner  an  outwardly 
directed  spinulose  cone.  The  stigmal  pit  is  elliptical,  one  and  two- 
thirds  times  as  long  as  broad,  its  upper  lip  with  three  subequal, 
spinulose  cones  each  side;  its  lower  Up  with  two  similar  cones  each 
side,  and  a  median  pair  smaller,  and  situated  more  toward  the  anal 
area.  The  stigmal  plates,  as  usual,  have  three* elongate,  simple  slits; 
those  of  one  plate  subparallel  to  those  of  the  other. 

These  larvae  were  taken  from  Limburger  cheese  on  two  occasions, 
and  an  extremely  similar  form  was  received  as  having  been  passed  in 
feces. 

Sarcophaga  sarracenia  ?  (so  labelled). 

Body  pitted  over  almost  the  entire  surface,  and  from  each  pit 
arises  a  tiny  stiff  bristle;  sometimes  the  surface  is  minutely  wrin- 
kled, and  near  the  tip  more  spinulose.  The  anterior  spiracles  show 
about  12  lobes.  The  posterior  ventral  half  of  segments  3  and  4  is 
smooth,  but  the  posterior  ventral  area  of  the  others  is  crossed  by  a 
broad  band  of  these  pits  and  bristles.  Around  each  segment  is  the 
usual  basal  ring,  and  on  the  posterior  sides  is  the  usual  fusiform  area 
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pressing  against  the  ring  of  the  following  segment,  all  with  pits  and 
bristles.  On  the  pleuron  of  each  segment,  about  where  one  might 
expect  spiracles,  is  a  minute  tubercle,  on  the  penultimate  segment 
rather  large.  Above,  the  segments  from  5  on  are  transversely 
divided  into  four  parts;  the  second  part  from  in  front  is  narrower 
than  the  others.  At  the  tip  the  anal  area  is  prominent,  with  the 
two  outwardly  projecting  spinulose  cones  rather  larger  than  in  the 
Sarcophaga  from  Limburger  cheese;  the  upper  lip  of  the  stigmal  pit 
has  three  spinulose  cones  each  side,  the  outer  one  the  largest,  the 
intermediate  one  the  smallest;  the  lower  lip  shows  two  cones  each 
side  as  large  as  the  inner  of  the  upper  lip,  and  a  median  pair  smaller 
and  situated  back  from  edge  of  lip;  the  stigmal  plates  have  the 
usual  six  simple  subparallel  slits.  The  penultimate  segment  shows 
above  a  subapical  transverse  row  of  small  tubercles. 

Sarcophagid  C. 
(Plate  IV,  figs.  70,  77.) 

Head  rather  deeply  emarginate  from  above.  Anterior  spiracles 
with  about  twelve  lobes.  Each  segment  has  the  usual  basal  ele- 
vated,, spinulose  ring,  which  is  very  prominent;  from  the  fifth  seg- 
ment on  there  is  on  each  side  the  usual  apical  fusiform,  swollen, 
spinulose  area  pressing  against  the  ring  of  the  next  segment;  the 
rest  of  the  surface  of  the  segments,  both  above  and  below,  is  smooth, 
or  faintly  striate;  on  the  venter  of  each  segment  are  two  small  indis- 
tinct, smooth  tubercles  each  side.  The  anal  area  is  prominent,, 
spinulose,  and  with  the  usual  two  outer  spinulose  cones;  beneath 
there  is  a  smooth,  blackish  area,  crossed  by  a  furrow,  perhaps  ordi- 
narily covered  by  the  anal  tubercle.  The  stigmal  pit  is  about  once 
and  a  half  longer  than  broad;  its  upper  lip  with  three  very  small 
cones  each  side,  the  intermediate  so  very  minute  as  to  be  almost 
absent;  the  lower  lip  has  two  small  cones  each  side,  and  a  median 
pair  below,  and  away  from  the  margin. 

Reared  from  decaying  vegetables. 

Sarcophagid  D.     (From  grasshopper,  Melanoplus.) 

(Plate  IV,  figs.  64-66.) 

Body  rather  stout;  second  segment  seen  from  above  broad, 
smooth;  anterior  spiracles  short,  of  about  eight  lobes.  Other  seg- 
ments with  a  basal,  swollen  ring,  which  is  covered,  but  not  very 
closely,  with  short,  acute  spinules,  stouter  than  those  in  some  of  the 
other  species.  Beginning  with  segment  5  there  is  the  usual  fusi- 
form area  pressed  against  the  ring  of  the  next  segment,  also  with 
the  stout  spinules;  the  general  surface  of  all  the  segments  (except  2) 
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is  also  provided  with  these  spinules,  but  not  so  abundantly.  Around 
the  middle  of  each  segment,  from  4  on,  there  is  a  row  of  about  22 
tubercles,  mostly  smooth;  on  each  side  of  the  ventral  line  are  three 
of  these  on  a  slightly  swollen  area,  like  that  seen  in  the  Sarcophaga 
from  Limburger  cheese.  On  most  of  the  ventral  segments  is  a  trans- 
verse area  in  front  and  one  behind  the  row  of  tubercles  which  does 
not  have  the  spinules,  but  is  transversely  striated.  On  the  dorsum 
the  segments  from  5  on  appear  to  be  divided  into  three  transverse 
portions,  the  middle  one  bearing  the  row  of  smooth  tubercles.  Anal 
tubercles  not  very  prominent,  with  a  short,  stout  cone  at  each  corner, 
all  spinulose.  The  stigmal  pit  is  small,  nearly  egg-shaped,  about 
one  and  one-fourth  times  as  long  as  broad;  its  upper  lip  with  the 
usual  three  cones  each  side,  all  short,  the  intermediate  one  very 
small;  the  lower  lip  has  also  the  usual  two  cones  each  side,  small,  and 
a  median  pair  still  smaller,  and  remote  from  edge  of  lip.  The  stig- 
mal plates  and  slits  are  as  usual  in  the  genus. 

Chrysomyia  maceUaria  Fab. 

(Plate  IV,  figs.  67,  68,  69,  71.) 

The  head  from  above  is  distinctly  bilobed ;  there  are  two  distinct 
mandibles;  the  anterior  spiracles  are  very  short,  and  contain  only 
7  lobes.  The  posterior  upper  part  of  segment  1  is  swollen  and  spinu- 
lose. Each  of  the  following  segments  (except  2)  has  a  basal,  swollen 
ring,  armed  with  reclinate  teeth,  the  teeth  of  the  anterior  row  always 
the  larger.  Beginning  with  segment  6  the  ventral  part  of  each  ring  is 
much  broadened  and  divided  transversely  by  a  narrow  smooth  space. 
On  segments  5  to  10  there  is  each  side  behind  a  fusiform  swollen 
area  pressing  against  the  swollen  ring  of  the  next  segment;  this  area 
is  also  spinulose.  The  tip  of  the  body  shows  on  the  dorsal  part  a 
great  cavity,  in  the  bottom  of  which  are  the  stigmal  plates,  each 
with  three  straight  slits,  those  of  one  subparallel  to  those  of  the 
other;  no  button.  Behind  the  cavity  is  a  high,  transverse,  spinulose 
crest;  and  the  ventral  part  of  tip  shows  a  spinulose  area  bearing 
two  rather  widely  separated,  prominent,  smooth  tubercles.  The 
dorsal  edge  of  the  tip  shows  four  small  conical  tubercles. 

The  "  screw-worm ",  as  the  larva  of  this  insect  is  called,  occurs  in 
sores  and  wounds  of  domestic  animals,  and  also  in  man.  There  are 
various  records  of  its  presence  in  the  ears  and  nose,  or  nasal  cavities, 
of  people,  from  swelling  near  the  nose,  from  a  boil  under  the  arm, 
under  the  skin  of  a  child,  and  in  the  navel  of  a  child.  It  is  there- 
fore hardly  a  possible  factor  in  internal  myiasis,  and  most  of  such 
recorded  cases  probably  belonged  to  some  species  of  Sarcophaga 
whose  larvae  are  very  similar  in  appearance  to  those  of  the  screw- 
worm. 
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Chrysomyia  (?) 
(Plate  III,  figs.  39,  47,  52.) 

Head  showing  a  lobe  each  side,  each  tipped  by  a  distinct  antenna; 
mandibles  two,  well  separated;  base  of  second  segment  a  swollen 
ring,  finely  obliquely  striated;  each  of  the  following  segments  with  a 
basal  swollen  ring,  and  furnished  with  spinules;  beginning  with  the 
fifth  segment  there  is  an  apical,  fusiform,  spinulose  area  each  side, 
pressing  against  the  ring  of  the  next  segment;  elsewhere  the  sur- 
face is  smooth  and  shining,  each  segment  with  two  faint  grooves 
around  its  middle;  anterior  spiracle  with  about  10  lobes.  The  last 
segment  shows  below  at  base  a  transverse  spinulose  area;  the  anal 
area  is  not  very  prominent,  spinulose,  and  with  a  prominent  conical 
tubercle  at  each  outer  corner;,  the  posterior  stigmal  area  occupies 
the  dorso-caudal  surface,  but  hardly  forms  a  )>it,  with  six  small 
tubercles  on  each  lip,  those  on  upper  lip  rather  larger;  the  stigmal 
plates  are  rather  close  together,  have  no  button,  and  each  shows 
three  straight  slits,  subparallel  to  those  in  the  other  plates. 

Various  specimens  taken  from  fish,  at  the  Barbados,  West  Indies. 

CALUPHORDUE. 

In  the  Calliphorinae  there  are  two  hooks  or  mandibles,  and  the 
posterior  stigmal  plates  have  each  three  straight  slits  directed  more 
or  less  toward  those  of  the  opposite  plate.  The  stigmal  field  is 
usually  outlined  by  conical  tubercles,  but  not  especially  depressed. 
The  anal  tubercles  are  usually  spinose,  and  the  prothoracic  spiracles 
rarely,  if  ever,  have  more  than  15  lobes.  The  segments  usually 
show  a  more  or  less  complete  ring  or  spinose  area  on  the  segments 
beyond  the  fifth.  This  group  is  very  close  to  the  Sarcophagidtt,  and 
some  species  of  Lucilia  are  nearly  as  well  placed  there  as  here. 

Calliphora  erythrocephala  Meig. 

(Plate  III,  figs.  62,  63.) 

Head  distinctly  bilobed  from  above,  each  lobe  with  a  minute 
papilla;  two  well-separated  mandibles;  anterior  spiracles  with  from 
nine  to  twelve  lobes.  Beginning  with  the  third,  each  segment  shows 
an  apical  swollen  ring  or  girdle,  whose  surface  is  scabrous;  these  lings 
are  broader  below  than  above,  and  are  here  emarginate  on  the  poster- 
ior middle.  Each  ventral  segment,  beginning  with  the  fifth,  is 
divided  by  a  transverse  groove  near  the  middle.  The  anal  area  shows 
a  smooth  median  process,  divided  in  middle,  and  at  each  outer  corner 
is  a  cone.  The  stigmal  field  is  rather  concave,  the  upper  lip  with  three 
small  tubercles  each  side,  the  lower  lip  with  two  larger  tubercles 
each  side,  and  a  median  pair  smaller  and  lower  down;  the  stigmal 
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plates  are  about  once  and  a  fourth  their  diameter  apart,  each  with 
three  simple,  straight  slits,  directed  slightly  downward,  but  mostly 
toward  those  of  the  opposite  plate;  the  button  is  distinct. 

The  blow-fly  deposits  eggs  on  dead  animals,  and  also  on  fresh  and 
cooked  meat.  As  such  meats  are  often  accessible  to  them  in  pantries, 
it  is  readily  seen  that  many  larvae  are  swallowed  by  people  each  year; 
we  have,  however,  comparatively  few  records,  probably  because  the 
food  causes  no  trouble. 

ProtocaUiphora  chrysorrTwea  Meig. 

(Plate  III,  figs.  56-58.) 

Body  rather  short,  thicker  than  usual  behind.  Head  plainly 
bilobed  from  above,  each  lobe  bearing  a  distinct  papilla,  two  separate 
bifid  mandibles;  posterior  margin  of  first  segment  with  a  broad 
reflexed  margin,  bearing  a  fringe  of  black  hair.  Surface  of  body 
closely,  minutely  scabrous;  beginning  with  the  third  segment  there  is 
below  a  median,  transverse,  apical,  elevated,  smooth  lobe;  on  seg- 
ments 4  and  5  there  is  a  lateral  lobe  at  each  side;  each  segment  from 
below  also  shows  a  transverse,  median  furrow,  and  above  most  of  the 
segments  show  a  broad,  transverse  depression.  The  anal  area  is 
smooth,  and  shows  an  oblique  lobe  at  each  side;  a  median  depression, 
partly  covered  by  a  median  lobe  from  above.  Stigmal  plates  small, 
about  two  to  three  diameters  apart;  each  with  three  straight  slits 
directed  obliquely  downward  and  slightly  toward  those  of  the  other 
plate. 

Pawnee  on  Delaware,  Pa.,  attached  to  young  bluebirds  in  nest, 
July;  Wellesley  Hills,  Mass.,  on  nestling  bluebirds,  June.  It  also 
occurs  in  Europe,  and  is  there  known  to  feed  on  young  birds. 

LucUia  sericata  Meig. 

(Plate  III,  figs.  54,  55,  60,  61.) 

Body  rather  stout,  not  slender  in  front.  Head  very  distinctly 
bilobed,  with  distinct  antennae;  mandibles  two,  well-separated. 
Anterior  spiracle  with  about  eight  lobes.  Surface  of  body  mostly 
smooth;  pleura  of  segments  3,  4,  and  5  bilobed;  beginning  with  seg- 
ment 6  there  is  a  basal  ring  or  girdle,  roughened;  these  girdles  on 
segments  6  to  9  are  widened  on  middle  of  venter;  these  pleura  are 
also  swollen,  but  not  plainly  bilobed,  except  those  near  tip.  The 
ventral  segments  are  transversely  divided  by  a  line  or  furrow  in  the 
middle.  Last  segments  short,  stigmal  field  occupying  most  of  the 
tip,  slightly  depressed,  upper  lip  with  three  sharp  tubercles  each  side, 
the  intermediate  one  hardly  smaller  than  the  others;  lower  lip  with 
two  large,  sharp  tubercles  each  side,  and  a  median  pair  more  remote 
from  the  margin.     Anal  area  rather  sunken,  with  a  small  rounded 
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tubercle  at  each  outer  corner.  Stigmal  plates  about  one-half  their 
diameter  apart,  each  with  three  straight  slits,  directed  somewhat 
toward  each  other,  but  also  downward. 

This  species  has  been  recorded  in  Holland  and  other  parts  of 
Europe  as  very  injurious  to  sheep.  The  larvae,  feeding  in  matted 
parts  of  the  wool,  start  sores  on  the  skin,  which  they  invade  and  feed 
on  the  matter,  producing  ugly,  ulcerated  patches. 

Mr.  W.  W.  Froggatt  has  recorded  a  species  of  CaMphora  (oceanica) 
as  causing  similar  sores  on  sheep  in  New  South  Wales. 

Meinert  has  reared  another  Lucilia  (L.  nobilis)  from  larvae  taken 
from  the  ears  of  a  sailor. 

Lucilia  sylvarum  Meig. 
(Plate  III,  figs.  48-51.) 

In  general  similar  to  L.  sericata.  A  bilobed  head,  two  mandibles, 
about  eight  lobes  to  the  anterior  spiracle,  surface  of  body  mostly  smooth. 
A  roughened  ring  around  each  segment;  beginning  with  the  sixth 
segment  this  ring  is  broadened  below,  and  traversed  by  a  narrow 
smooth  space;  the  dorsal  part  of  these  rings  for  the  last  few  segments 
is  very  weak  and  obscure.  The  last  segment  is  rather  short,  with  the 
stigmal  field  hardly  concave;  the  upper  Up  with  three  small,  subequal 
tubercles  each  side,  smaller  than  in  L.  sericata,  lower  Up  with  two 
tubercles  each  side,  and  a  median  pair,  removed  from  edge  of  lip. 
Anal  area  rather  prominent,  roughened,  with  two  small,  rounded, 
approximate,  smooth  tubercles  below,  and  one  pointed  and  roughened 
at  each  outer  corner.  Stigmal  plates  about  one-half  their  diameter 
apart,  each  with  three  straight  slits,  pointing  somewhat  toward  each 
other,  but  not  so  much  as  in  CaUiphora;  an  approach  to  the  condition 
of  Chrysomyia. 

Myospila  and  Auchmeromyia. 

Portchinski  has  figured  Myospila,  showing  that  it  goes  in  the 
Calliphorinse,  and  Newstead  has  figured  the  Congo  floor-maggot, 
Auchmeromyia  luteola  Walk.,  which  also  belongs  here. 

Gedoelst  has  figured  larvae  of  Cordylobia,  which  is  considered  to 
be  a  calliphorine,  but  these  larvae  appear  to  be  much  nearer  to  the 
(Estridse. 

MTJSCIJTffi. 

According  to  the  larval  characters  the  Muscinse  form  a  very  sharply 
restricted  group.  There  is  but  one  great  hook,  and  the  posterior 
stigmal  plates  have  three  sinuous  slits ;  characters  not  found  (as  far 
as  known)  in  any  of  the  allied  forms.  The  anterior  part  of  the  body 
is  more  slender  than  in  CaUiphora  and  Sarcophaga.  The  spinose 
parts  of  the  segments  are  confined  to  the  ventral  surface;  the  anal 
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tubercles  are  smooth,  and  there  are  no  prominent  tubercles  outlining 
the  stigmal  field.     The  prothoracic  spiracles  have  only  a  few  lobes. 

Musca  domestica  L. 
(Plate  I,  figs.  1-4,  16.) 

The  larva  of  the  house  fly  has  been  described  by  several  authors, 
and  very  fully  by  Dr.  Hewitt.  The  body  is  slender  and  tapering  in 
f^6nt;  large  and  truncate  behind.  The  head  has  a  tiny  papilla  each 
side  and  there  is  but  one  great  hook,  apparently  the  union  of  the  pair 
seen  in  other  forms.  The  prothoracic  spiracles  show  six  or  seven 
lobes;  on  the  ventral  base  of  the  sixth  and  following  segments  there 
is  a  transverse,  fusiform,  swollen  area  provided  with  minute  teeth. 
The  anal  area  is  but  slightly  prominent  and  shows  two  approximate 
processes.  The  stigmal  area  is  barely  if  at  all  concave  and  not  out- 
lined by  tubercles;  the  spiracles  are  prominent,  less  than  their 
diameter  apart,  each  with  three  sinuous  slits,  and  a  button  at  the 
base.  In  some  cases  two  of  the  winding  slits  are  apparently  con- 
nected. The  second  stage  has  but  two  straight  slits  in  each  stigmal 
plate,  while  in  the  first  larval  stage  there  are  two  smaller  slits  on  a 
tubercle  each  side  of  the  middle,  and  in  this  stage  there  are  no  pro- 
thoracic spiracles. 

The  larva  of  the  house  fly  is  rarely  swallowed,  but  there  are  rec- 
ords to  that  effect,  and  it  sometimes  breeds  in  decaying  fruits  and 
vegetables. 

Pseudopyrettia  cornicina  Fab. 

(Plate  I,  %s.  11-15.) 

Body  rather  slender  in  front,  broad  and  truncate  behind.  Head 
from  above  distinctly  bilobed,  each  with  a  distinct  papilla;  one  large 
mandible  or  hook.  Anterior  spiracle  six  or  seven  lobed.  Surface 
generally  smooth  at  junction  of  segments;  there  are  on  sides  usually  a 
few  short,  longitudinal  tubercles  or  striae.  Beginning  with  the  sixth 
segment  each  h$s  on  the  ventral  base  a  transverse,  swollen,  fusiform 
area  or  pad  which  is  provided  with  two  rows  of  tubercles  or  longitu- 
dinal teeth.  Each  ventral  segment  also  shows  a  transverse  groove 
before  the  middle.  The  penultimate  segment  has  a  fusiform  area 
at  apex  below  with  tubercles  upon  it.  The  last  segment  has  the  anal 
area  not  very  protuberant,  above  is  a  slender  median  process,  and 
at  each  side  a  larger,  slender,  lateral  process;  from  them  a  row  of 
small  teeth  extends  upward  and  toward  base.  The  posterior  stigmal 
plates  are  large,  close  together,  and  each  has  the  three  winding  slits 
characteristic  of  the  true  Muscida*. 

The  specimens  were  taken  from  cow  dung,  wliich  harbored  larvae 
of  Lyperosia  irritans  L. 
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Muscid  B. 
(Plate  III,  figs.  40-43.) 

This  larva  is  plainly  larger  than  that  of  the  house  fly,  and  less 
tapering  in  front;  the  head  is  blunt  and  rounded,  and  the  papillae 
are  not  distinct;  there  is  but  one  mandible;  the  anterior  spiracles  are 
six-lobed.  The  fifth  segment  has  below  on  base  a  slightly  swollen 
area  which  is  transversely  striate;  the  sixth  and  following  segments 
have  on  the  ventral  base  the  usual  fusiform  area,  but  little  swollen, 
faintly  divided  on  the  median  line,  and  with  many  longitudinal  teeth 
or  short  ridges;  the  dorsum  is  smooth.  The  anal  area  is  sunken,  but 
the  upper  margin  shows  a  median  lobe  with  three  smaller  lobes  each 
side;  surface  of  last  segment  smooth;  stigmal  plates  small,  deep 
black,  about  their  diameter  apart  and  each  with  three  sinuous  slits, 
similar  to  those  of  Musca. 

Several  specimens  sent  from  New  York  that  were  passed  by  an 
epileptic  patient  in  December  and  January.  This  species  is  closely  re- 
lated to  the  house  fly,  but  to  what  genus  it  belongs  is  yet  uncertain — 
perhaps  to  Graphomyia. 

Lyperosia  irrUans  L. 
(Plate  I,  figs.  5-7.) 

The  body  of  the  horn  fly  larva  is  very  slender,  especially  in  front. 
Head  bilobed,  each  lobe  with  a  tiny  papilla;  one  mandible,  not  very 
large.  The  anterior  spiracles  have  six  lobes.  The  general  surface 
of  the  body  is  smooth  or  very  minutely  striate;  the  fourth  ventral 
segment  at  base  shows  an  area  with  tubercles  or  small  teeth;  begin- 
ning with  the  sixth,  each  segment  has  on  the  ventral  base  the  trans- 
verse, fusiform,  swollen  area,  with  two  rows  of  longitudinal  teeth  or 
tubercles,  and  also  each  ventral  segment  shows  a  transverse  groove 
before  the  middle,  and  the  penultimate  segment  has  at  base  beneath 
a  spinulose  fusiform  area.  The  last  segment  is  rather  evenly  rounded 
above,  the  stigmal  plates  close  together,  and  each  with  three  winding 
slits,  as  in  allied  forms.  The  anal  area  is  moderately  protuberant, 
mostly  black,  and  shows  below  a  smooth  submedian  lobe  each  side, 
and  laterad  of  this  a  larger  smooth  lobe ;  above  is  a  pair  of  more  promi- 
nent, smooth,  black  tubercles;  each  side  of  these  is  a  smaller  cone  and 
above  is  a  transverse  row  of  teeth. 

Specimens  came  from  cow  manure  containing  also  the  larvae  of 
Pseudopyrellia  cornicina. 

Stomo'xys  calcitrans  L. 

(Plate  I,  figs.  8-10.) 

The  larva  has  been  described  and  figured  by  Newstead  and  later  by 
Hewitt.  It  is  similar  in  shape  to  that  of  the  house  fly,  with  a  single 
great  hook  or  mandible;  the  anterior  spiracles  have  five  lobes;  the 
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sixth  and  following  segments  have  each  a  ventral  basal  fusiform  area 
provided  with  tubercles ;  the  anal  area  has  two  submedian  tubercles 
and  three  lobes  each  side  of  these;  above  them  is  a  row  of  minute 
granules,  ending  each  side  in  a  larger  granulate  tubercle;  there  are 
no  tubercles  outlining  the  stigmal  area;  the  stigmal  plates  are  sub- 
triangular,  about  one  and  one-half  times  their  diameter  apart,  black, 
and  each  with  three  pale  areas  containing  a  sinuoXis  or  S-shaped  slit, 
but  these  slits  are  not  near  each  other  at  the  end  as  in  Musca,  and 
tliere  is  no  apparent  button. 

It  commonly  breeds  in  manure  of  various  kinds,  but  also  in  decaying 
matter,  and  is  not  often  passed  by  people,  but  there  is  one  record. 
It  is  recorded  that  in  parts  of  Africa  Stomoxys  attacks  dogs  so 
viciously  that  the  ears  are  often  seen  raw  and  bleeding  from  their 
bites. 

Mesemhrina  and  Dawjphora. 

Portchinski  has  described  and  figured  the  larvae  of  Mesembrina  and 
Dasyjthora.1  His  figures  show  the  posterior  spiracles  with  the  wind- 
ing slits  as  in  Musca,  and  in  Mesembrina  he  figures  the  single  great 
hook,  so  that  these  genera  also  belong  in  the  Muscinae  as  here  re- 
stricted. Both  genera  have  the  posterior  spiracular  plates  semi- 
circular, but  in  Mesembrina  they  are  very  faintly  trilobed;  in  both 
genera  the  plates  are  very  close  together. 

Glossina. 

The  tsetse  fly  normally  deposits  a  full  grown  larva,  although 
specimens  in  captivity  have  sometimes  deposited  partly  grown  larva?. 
This  larva  is  short,  subcylindrical,  of  a  yellowish-white  color,  and  at 
the  truncate  posterior  end  are  two  large,  rounded,  black  processes, 
which  have  finely  granulated  surfaces.  At  the  ventral  base  of  each 
of  the  segments  4  to  10  is  a  narrow,  transverse,  fusiform  ridge.  Aus- 
ten, in  his  account  (Brit.  Med.  Journ.,  1904,  pt.  2,  p.  659)  says  that 
"in  the  larger  larvae  the  tips  of  the  mouth  hooks  can  be  seen,  slightly 
protruding  from  the  cephalic  end."  Tt  would  therefore  appear 
that  they  had  two  separate  mouth-hooks,  and  not  one  as  in  Stomoxys 
and  Musca.  If  this  be  the  case  Glossina  is  not  closely  related  to 
Stomozys. 

MTTSClirA  GROUP. 

The  larvae  of  the  Muscina  group  are  in  general  related  to  the  true 
Muscidae,  but  differ  at  onte  in  the  simple,  short,  pointed  slits  in  the 
posterior  stigmal  plates.  The  great  hooks  lie  close  together  so  that 
they  approach  the  azygos  condition  seen  in  Musca.  Most  of  the 
classifications  keep  Muscina  in  the  true  Museida*,  but  from  the  larval 
standpoint  it  must  be  separated. 

1Hor.  Ent.  Soc.  Ross.,  vol.  2ti,  pp.  01,  118,  IK9I. 
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These  forms  infest  overripe  fruit,"  and  since  such  fruit  is  apt  to 
cause  sickness,  these  larvae  are  frequently  reported  by  physicians. 

Mu8cina  stabulans  Fall. 
(Plate  II,  figs.  17,  18,  19,  27,  28,  36.) 

Head  bilobed  from  above,  no  distinct  antennae;  two  closely  ap- 
proximate mandibles;  anterior  spiracles  of  about  six  lobes.  Surface 
of  segments  mostly  smooth;  beginning  with  fifth  segment  there  is  on 
the  venter  a  long,  basal,  transverse,  fusiform  swollen  area,  fur- 
nished on  the  crest  with  rows  of  teeth;  each  of  these  areas  is  divided 
on  the  median  line.  On  the  penultimate  segment  there  is  a  similar 
area  at  tip,  but  not  divided;  the  segments  below  also  show  a  trans- 
verse line  before  the  middle.  The  last  segment  has  the  anal  basal 
area  spinulose,  but  not  very  prominent,  and  with  a  median  and  three 
lateral  spinulose  tubercles  in  a  nearly  transverse  row;  the  rounded 
tip  of  the  segment  shows,  across  the  middle,  faint  traces  of  four  low 
cones.  The  stigmal  plates  are  scarcely  elevated,  black,  less  than  their 
diameter  apart,  and  each  with  tliree  very  short  slits  pointing  toward 
those  of  the  opposite  plate. 

The  larva  of  this  species  is  common  in  decaying  vegetable  matter; 
and  it  has  been  reared  from  rotten  apples,  pears,  squash,  mushrooms, 
and  dead  insect  larvae.  In  one  case  a  considerable  number  was 
passed  by  a  child  suffering  from  summer  complaint. 

Laboulbene  records  larvae  of  this  species  vomited  by  a  person  suffer- 
ing from  bronchitis. 

Muscina  assimilis  Fall. 
(Plate  II,  figs.  20-22.) 

Head  bilobed,  each  lobe  with  a  prominent  papilla;  mandibles  two, 
well-separated.  Anterior  spiracles  with  about  nine  lobes.  Surface 
smooth;  the  rings  or  girdles  to  segments  distinctly  outlined,  but 
little  swollen;  they  are  faintly  scabrous,  and  on  the  ventral  surface 
broadened  and  transversely  divided  by  a  furrow;  there  is  also  on 
most  of  the  ventral  segments  a  short,  median,  transverse  line;  the 
anal  area  appears  extruded  as  a  broad,  rather  flattened  lobe,  tra- 
versed by  median  and  transverse  grooves;  the  tubercle  above  has  a 
small  cone  at  each  outer  corner.  The  stigmal  field  is  margined  on 
each  upper  side  by  three  very  small  conical  tubercles,  and  behind  by  a 
transverse  row  of  four  large  conical  tubercles  close  together,  and 
laterad  of  them  is  a  minute  tubercle.  The  stigmal  plates  are  rather 
more  than  their  diameter  apart,  and  each  shows  three  short,  straight 
slits  directed  toward  those  of  the  opposite  plate;  the  button  is 
distinct. 

Larva?  in  roots  of  a  melon  vine. 
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Near  Mvscina. 
(Plate  II,  figs.  23-26.) 

Body  slender,  especially  so  in  the  anterior  part ;  segments  3,  4,  and  5 
with  a  ridge  around  near  tip,  and  faintly  spinulate.  Beginning  with 
the  fifth  segment  the  ventral  area  is  swollen,  and  with  two  bands  of 
spinules.  At  the  ventral  base  of  the  last  segment  there  is  a  row  of 
seven  rounded  tubercles,  all  nearly  smooth,  the  median  smaller  than 
the  others;  the  middle  one  of  each  side  is  at  the  end  of  a  curved 
swollen  area  which  extends  under  the  submedian  tubercle.  The  tip 
of  body  is  truncate,  and  with  four  tubercles  on  the  upper  edge  and 
four  below;  those  above  are  rather  prominent,  but  those  below  are 
small,  and  the  outer  ones  scarcely  visible.  The  stigmal  plates  are 
elevated,  and  each  has  three  straight  slits,  directed  toward  those  of 
the  opposite  plate;  the  button  is  distinct.  The  anterior  spiracles 
have  six  long  lobes.  The  head,  seen  from  above,  shows  a  truncate 
lobe  each  side. 

This  has  been  sent  in  two  cases  as  passed  in  feces,  both  localities 
in  the  South. 

Muscid  A. 

(Plate  II,  figs.  33,  37,  38.) 

Head  from  above  bilobed;  two  closely  approximate  mandibles; 
anterior  spiracles  short,  with  four  lobes.  Segments  generally  smooth ; 
beginning  with  the  fifth  each  has  a  transverse  line  on  middle  of 
venter;  beginning  with  the  sixth  each  has  a  basal,  transverse,  fusi- 
form, spinulose  area  on  the  venter;  on  the  penultimate  segment 
there  is  one  at  tip,  and  on  last  segment  one  at  base  surrounding  the 
anal  area,  which  is  not  prominent,  but  shows  two  smooth  brown 
areas  on  the  middle,  and  each  side  a  small  tubercle.  The  fourth 
segment  shows  above  and  on  sides  a  raised  line  near  the  posterior 
edge,  also  a  finer  line  on  basal  part  of  last  segment;  the  segments  at 
their  juncture  are  usually  contracted.  The  last  segment  is  rather 
flat  on  top,  but  evenly  rounded  below,  and  without  tubercles;  the 
stigmal  plates  elevated,  scarcely  one-half  their  diameter  apart,  each 
with  a  button  and  three  short  straight  slits  pointing  toward  those  of 
the  opposite  plate. 

Sent  in  from  the  South  as  passed  in  feces. 

Muscid  C. 

(Plate  II,  figs.  29-32.) 

The  bilobed  head  has  a  papilla  each  side;  two  separate  great 
hooks;  the  anterior  spiracles  are  semicircular  and  with  many  (about 
20)  lobes;  segment  5  and  those  beyond  have  each  a  swollen,  fusiform 
area  on  the  ventral  base,  each  with  transverse  ridges;  lateral  fusi- 
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form  areas  not  prominent,  a  transverse  line  on  ventral  middle  of 
most  segments;  the  anal  area  shows  four  hispid  tubercles  in  a  trans- 
verse row;  stigmal  plates  black,  a  little  elevated,  each  with  three 
short  pointed  slits,  and  a  button;  a  pair  of  cones  above  and  a  pair  of 
smaller  cones  below  stigmal  plates. 

In  orange  from  Mexico,  with  Trypeta  ludens.  No.  4242. 

Muscid  D. 
(Plate  II,  figs.  34,  35.) 

Body  long  and  slender,  the  bilobed  head  with  small  papilla;  two 
great  hooks;  anterior .  spiracles  with  about  six  lobes;  a  narrow, 
fusiform,  swollen  ai*ea  on  the  ventral  base  of  the  segments  beyond  4, 
each  with  transverse  ridges;  a  transverse  line  on  ventral  middle  of 
these  segments;  lateral  fusiform  areas  distinct;  tip  of  body  large  and 
truncate,  no  distinct  tubercles  but  two  low  humps  above  and  less 
distinct  ones  below  the  stigmal  plates;  latter  small,  about  their 
diameter  apart,  each  with  three  rather  short,  subparallel  slits,  and 
directed  toward  those  of  opposite  plate,  the  button  distinct.  Anal 
area  with  three  smooth,  rounded  tubercles  each  side,  and  a  less 
distinct  median  one,  each  tubercle  with  a  few  fine  grooves  on  tip; 
a  transverse  granulated  ridge  in  front  of  the  anal  tubercles. 

From  Alaska,  probably  taken  on  cabbage. 

HOMALOMTIA  GROUP. 

The  larva  of  Honialomyia  has  long  been  known  because  of  its 
peculiar  appearance,  and  the  frequency  with  which  it  is  associated 
with  human  food.  These  larvae  are  flat  and  fusiform,  each  segment 
provided  with  long  bristly  processes.  The  mouth  parts  are  obscure, 
and  the  stigmal  plates  occupy  a  dorsal  position  on  the  last  segment  of 
the  body. 

So  very  different  are  these  larvae  from  the  ordinary  anthomyiid 
larvae  that  they  should  stand  in  a  group  by  themselves. 

Homalomyia  sp. 
(Plate  VI,  fip.  106.) 

The  larva  of  the  genus  Homalomyia  is  entirely  different  in  general 
appearance  from  any  of  the  other  forms  considered  in  this  paper. 
The  body  is  flattened,  and  bears  above  a  pair  of  long  spinous  processes 
on  each  segment,  forming  two  submedian  rows;  there  is  a  row  of 
similar  processes  on  each  upper  and  lower  side,  making  six  rows  of 
these  processes  on  the  body;  on  the  head  is  a  pair  of  anteriorly- 
directed  processes,  and  the  last  segment,  whose  posterior  surface  is 
apparently  turned  upward,  has  two  of  these  processes  on  each  side, 
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and  a  pair  of  longer  ones  on  the  hind  margin.  These  processes,  and 
the  general  surface  of  the  body,  are  usually  scabrous.  Near  the 
upper  base  of  the  last  segment  is  a  small  trilobed  process  each  side; 
these  are  the  posterior  spiracles,  and  each  has  three  short,  straight 
slits.  Each  ventral  segment  is  transversely  divided  by  a  narrow 
furrow  or  line  which  terminates  each  side  in  a  slight  tubercle.  The 
last  segment  has  behind  the  usual  transverse  line  another  much 
curved,  and  with  a  double  median  forward  extension. 

There  is  a.  number  of  species  of  Homalomyia,  differing  in  the 
proportions  of  the  processes,  and  Walsh  described  three  species  from 
the  larval  stage.  There  are  many  records  of  the  passage  of  Homalo- 
myia larvae,  and  we  have  others  in  the  office.  Since  they  feed  on 
fruit  and  vegetables  that  are  just  beginning  to  decay  one  can  readily 
see  that  they  are  often  swallowed  by  people.  They  also  breed,  at 
least  some  species,  in  human  feces,  and  as  the  flies  occur  in  houses 
they  are,  in  a  lesser  way  than  the  house  fly,  the  possible  conveyors 
of  disease. 

AOTHOMYHDJE. 

(Plate  VI,  in  part.) 

The  larvsB  of  Anthomyiidae  are  of  the  general  shape  of  the  larva  of 
the  house  fly,  but  hardly  so  slender  in  front;  the  head  shows  distinctly 
a  pair  of  papillae;  there  are  two  separate  great  hooks;  the  anterior 
spiracles  have  not  many  lobes,  often  but  6  to  10  (13  are  figured 
for  one  species) ;  segment  5  and  others  beyond  have  each  a  swollen 
fusiform  area  on  the  ventral  base,  which  is  provided  with  roughened 
ridges;  the  lateral  fusiform  areas  are  well  developed.  The  caudal 
end  is  truncate,  but  barely  if  at  all  sunken,  and  margined  with  a 
number  of  short,  fleshy  tubercles,  about  eight  to  fourteen  in  number, 
according  to  the  species,  some  rather  larger  than  others,  and  often 
with  four  of  them  in  a  transverse  row;  there  are,  usually  at  least, 
two  tubercles  above  the  anal  area;  the  stigmal  plates  are  not  far 
apart,  and  each  has  three  short  slits  arranged  more  radiately  than 
in  the  other  groups;  sometimes  the  button  is  absent. 

A  few  notes  on  some  of  the  common  species  occurring  on  foods 
and  elsewhere  will  serve  to  show  the  range  of  form  in  the  family. 

In  Pegomya  fusciceps  Zett.  (figs.  Ill,  116)  there  are  four  simple, 
conical  tubercles  in  a  transverse  row  below  the  stigmal  plates;  the 
stigmal  plates  do  not  show  a  button;  and  the  anterior  spiracles  have 
about  six  lobes. 

In  Pegomya  cepetorum  Meade  (fig.  119)  there  are  four  simple 
slender  tubercles  in  a  row  and  the  stigmal  plates  are  similar  to 
those  of  P.  fusciceps,  but  the  anterior  spiracles  are  larger  and  have 
about  ten  lobes. 
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In  Pegomya  brassicx  Bouchfi  (figs.  107,  113,  114)  and  P.  plani- 
palpis  Stein  the  median  tubercles  of  the  four  in  a  row  are  broader 
than  the  others  and  bifid  at  tip,  more  deeply  so  in  P.  brassicx  than  in 
P.  planipalpiSj  and  the  stigmal  plates  show  a  distinct  button;  the 
anterior  spiracles  have  about  10  lobes.  In  a  Pegomya  from  Alaska, 
taken  from  cauliflower,  the  median  tubercles  of  the  four  in  a  row 
are  very  broad  and  trifid  at  tip. 

In  Pegomya  ruficeps  Stein  the  body  is  shorter  and  stouter,  and 
with  many  swollen  areas  and  transverse  lines;  the  anterior  spiracles 
have  about  12  lobes;  the  median  tubercles  of  the  four  in  a  row  are 
much  smaller  than  the  others;  the  stigmal  plates  are  slightly  ele- 
vated, each  with  the  three  radiating  slits,  but  no  distinct  button. 

The  larva  of  Pegomya  bicolor  Wied.  (figs.  110,  112)  has  all  the 
tubercles  at  tip  of  body  small;  the  four  in  a  row  are  all  equally  small; 
the  stigmal  plates  as  shown  in  figure  112;  the  anterior  spiracles  rather 
large,  and  with  about  12  small  lobes;  there  is  a  swollen  area  of  ridges 
all  around  eacK  segment  from  the  fourth  backward.  A  larva,  sup- 
posedly an  anthomyiid,  on  roots  of  roses,  shows  at  tip  (fig.  117) 
four  large  processes;  the  stigmal  plates  being  on  the  inner  base  of 
the  smaller  processes. 

Carpenter  has  figured  in  Pegomya  belfe  Curtis  two  prominent 
teeth  on  the  great  hooks;  the  anterior  spiracles  with  eight  lobes, 
and  the  stigmal  plates  far  apart. 

Hewitt  has  published  a  fine  account  of  Anthomyia  radicum  L.;  no 
teeth  on  the  great  hooks;  anterior  spiracles  with  13  lobes;  stigmal 
plates  near  each  other,  and  with  three  rather  long  slits;  the  median 
tubercles  of  the  four  in  a  row  are  smaller  than  others  and  situated 
a  little  nearer  the  stigmal  plates;  each  is  bifid  at  tip;  no  button  is 
shown  on  the  stigmal  plates. 

In  Phorbia  fioccosa  Macq.  (figs.  108,  109)  the  stigmal  field  is 
margined  by  12  conical  processes,  and  the  anal  tubercle  is  in  the 
form  of  two  similar  conical  processes:  the  anterior  spiracle  has  but 
six  lobes. 

TEYPETIDJE. 

In  the  few  forms  of  Trypetidae  examined,  those  that  feed  in 
fruits  and  soft  tissue,  there  are  two  mandibles  or  hooks,  the  tip  of  the 
body  is  destitute  of  pointed  tubercles,  and  there  is  one  pair  of 
rounded  anal  tubercles.  The  posterior  spiracles  are  similar  to 
those  of  the  Calliphorinae — three  simple  slits,  those  of  one  plate 
directed  toward  those  of  the  other.  The  prothoracic  spiracles  have 
numerous  lobes,  often  over  twenty,  always  more  numerous  than  in 
the  Muscidae  or  Sarcophagidae.  There  are  no  complete  bands 
of  spinules  around  the  body,"  only  fusiform  areas  on  the  ventral 
segments;  the  stigmal  area  is  not  noticeably  depressed. 
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Geratiti8  capitata  Wied. 
(Plate  V,  figs.  87,  88,  89,  100.) 

Bodj'  moderately  tapering  in  front,  not  particularly  slender; 
two  distant  mandibles;  head  from  above  bilobed;  anterior  spiracles 
long,  with  about  15  lobes.  The  segments  show  on  the  venter  the 
usual  transverse,  fusiform,  spinulose  areas,  and  between  them  on 
the  middle  of  each  segment  are  two  low  ridges,  which  in  the  median 
area  are  connected  as  in  the  figure,  one  of  them  being  broken  in  the 
middle.  On  the  posterior  border  of  each  'segment  where  it  joins 
the  next  is  a  row  of  pits,  and  also  less  distinct  a  longitudinal  row, 
or  two  of  them,  on  the  side  of  .each  segment;  on  some  segments 
these  are  more  like  a  line  or  groove.  Elsewhere  on  the  segments 
there  are  a  few  longitudinal  grooves  and  ridges.  At  apex  of  body  the 
stigmal  area  is  slightly  elevated,  the  plates  long,  and  each  has 
three  short,  straight  slits.  Above  them  on  the  upper  edge  is  a  pair 
of  distant,  conical  tubercles;  below  the  plates  is  a  transverse,  ele- 
vated crest,  and  on  the  lower  slope  is  an  elliptical,  medial  area, 
spinulose  around  the  edge,  and  containing  the  two  anal  tubercles, 
elongate,  and  pear-shaped,  but  not  much  elevated. 

This  is  the  peach  maggot  of  tropical  countries. 

Acidia  fratria  Loew. 
(Plate  V,  figs.  91-93.) 

Body  very  pale;  not  very  slender;  two  approximate  mandibles; 
head  from  above  rounded  at  tip;  anterior  spiracles  long,  with  con- 
cave upper  edge,  and  about  24  lobes.  No  part  of  body  spinulose;  the 
swollen  parts  of  segments  not  very  prominent,  and  striate  or 
wrinkled,  not  spinulose.  At  the  tip  there  are  below  two  smooth, 
approximate  tubercles  on  the  anal  area,  which  is  not  prominent. 
At  dorsal  tip  is  a  large  process,  apparently  bilobed  from  the  side, 
and  also  from  above,  bearing  in  its  middle  the  flat-topped  stigmal 
eminence;  the  stigmal  plates  are  fully  their  diameter  npart,  each 
with  three  short  slits  directed  toward  those  of  opposite  plate,  no 
apparent  button,  and  no  other  tubercles. 

This  species  mines  the  leaves  of  the  parsnip. 

Dacus  ferrugineus  Fab. 

(Plate  V,  figs.  90,  103,  105.) 

Body  rather  thick,  anterior  part  not  slender;  two  widely  separated 
mandibles;  anterior  spiracles  long  and  of  about  38  lobes.  Anterior 
margins  of  segments  3,  4,  and  5  minutely  transversely  striated 
above.  The  ventral  region,  beginning  with  segment  4,  shows  the 
scabrous  elevated  areas.     The  last  segment  shows  beneath  a  large 
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scabrous  flattened  elevation  bearing  two  approximate  smooth 
tubercles.  The  tip  has  a  faint  conelike  process  each  side  below  the 
stigmata;  the  latter  are  slightly  elevated,  each  showing  three  straight 
slits,  wide  apart  and  directed  toward  those  of  the  opposite  plate. 

Dacus  curcurbitse  Coq. 
(Plate  V,  figs.  101,  102,  104.) 

Head  bilobed  from  above,  each  lobe  bearing  a  distinct  antenna; 
mandibles  two,  distant;  anterior  spiracles  long,  with  about  20  lobes. 
Ventral  segments  6  to  12  with  swollen  spinulose  areas.  The  last  seg- 
ment Bhows  below  a  transversely  elliptical  spinulose  area,  rather 
depressed,  and  containing  two  approximate,  flat,  rounded  tubercles; 
tip  of  body  rounded,  with  a  low,  broad  swelling  at  each  lower  corner; 
the  stigmal  plates  are  approximate,  each  with  three  short  slits,  point- 
ing toward  those  of  the  opposite  plate. 

From  melons  in  Hawaii;  No.  8478. 

Rhagoletis  mavis  Loew. 
(Plate  V,  figs.  94-96.) 

Body  much  the  largest  near  the  tip;  head  small,  bilobed,  each  lobe 
with  minute  antenna;  two  stout,  blunt  mandibles,  and  laterad  of 
them  is  a  horny  crest;  anterior  spiracles  hemispherical,  with  about  25 
lobes;  surface  of  body  smooth;  beginning  with  the  fifth  segment 
there  is  a  basal,  fusiform,  much  swollen  area  on  the  venter  of  each 
segment,  each  transversely  ridged  and  punctate;  on  the  middle  of 
these  segments  is  a  transverse  line  extending  down  on  the  sides; 
dorsum  of  segments  indistinctly  divided  into  three  transverse  areas; 
last  segment  with  the  anal  area  near  the  tip,  not  very  prominent,  but 
with  two  prominent,  approximate,  smooth  lobes;  above  the  anal 
area  are  two  minute  depressions ;  the  stigmal  field  is  slightly  depressed, 
the  plates  close  together,  each  with  three  narrow,  straight  slite 
directed  toward  those  of  the  opposite  plate. 

From  shuck  of  a  butternut,  Plummers  Island,  Md. 

Rhagoletis  pomoneUa  Walsh. 

(Plate  V,  figs.  83,  84.) 

Body  rather  stout,  tapering  but  little  in  front;  head  broad,  papilla 
very  small;  two  great  hooks;  anterior  spiracles  broad,  with  about  15 
lobes;  each  dorsal  segment  from  the  third  has  a  basal  area  of  ridges; 
each  ventral  segment  from  the  fifth  has  a  broad,  basal,  fusiform, 
swollen  area,  which  is  very  minutely  ridged;  a  transverse  line  on 
middle  of  each  ventral  segment,  and  the  apex  of  each  segment  with 
an  area  of  several  transverse  ridges;  the  lateral  fusiform  areas  are 
fairly   distinct;  the   anal    tubercle   is   moderately   prominent,    and 
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Btrongly  bilobed;  the  stigmal  plates  are  fully  their  diameter  apart, 
each  with  three  straight,  parallel  slits;  between  the  stigmal  plates  and 
the  anal  tubercle  are  two  pairs  of  distinct,  rounded,  fleshy  tubercles; 
the  two  nearer  the  anal  tubercle  are  closer  to  each  other  than  are  the 
other  two. 

Liocally  common  in  northern  apples. 

Khagoletis  ctngulMa  Loew. 
(Plate  V,  figs.  97,  98.) 

Head  broad,  papilla  barely  visible,  two  prominent  great  hooks; 
anterior  spiracles  broad,  concave  above,  with  about  fourteen  lobes. 
Ventral  segments  from  5  onward  each  with  a  broad,  basal,  fusiform, 
swollen  area,  with  many  transverse  ridges;  each  ventral  segment  has 
also  in  the  middle  a  transverse  line  or  furrow;  the  lateral  fusiform 
areas  indistinct;  on  the  dorsal  base  of  segments  3,  4,  and  5  is  an  area 
of  transverse  ridges,  barely  distinct  on  the  following  segments;  anal 
tubercle  small,  slightly  roughened,  divided  by  a  longitudinal  line; 
stigmal  plates  not  their  diameter  apart,  each  with  three  short,  barely 
curved  slits;  between  the  stigmal  plates  and  the  anal  tubercle,  at  the 
extreme  tip  of  the  body,  are  two  low  elevations  or  swellings  each  side, 
each  with  a  minute  central  tubercle,  the  four  forming  a  curved  line. 

Common  in  cherries. 

Epochra  canadensis  Loew. 
(Plate  V,  figs.  81,  82.) 

Body  subcylindrical,  tapering  only  a  little  in  front;  papilla  of  head 
very  minute;  two  well-separated  great  hooks;  anterior  spiracles  broad, 
broadly  emarginate  in  the  middle,  with  about  eighteen  to  twenty  lobes. 
Ventral  segments  from  the  fifth  backward  with  a  very  narrow,  basal, 
fusiform  area,  only  slightly  protuberant,  and  finely  ridged;  each  of 
these  segments  with  a  ventral,  median,  transverse  line;  no  lines  or 
furrows  on  dorsum;  no  lateral  fusiform  areas.  Apex  of  body  evenly 
rounded,  smooth,  no  tubercles;  the  stigmal  plates  without  a  button, 
each  with  three  short,  nearly  straight  slits;  anal  tubercle  distinct,  but 
small,  more  yellow  than  the  surrounding  surface,  slightly  convex,  and 
divided  by  a  longitudinal  line. 

From  currants;  more  common  in  the  North. 

Anastrepha  Ivdens  Loew. 

(Plate  V,  figs.  85,  86,  99.) 

Head  small,  short,  bilobed  from  above;  two  distinct  mandibles; 
anterior  spiracles  long,  with  twenty  or  more  lobes;  on  the  fifth  and 
the  following  segments  is  the  usual  ventral,  basal,  fusiform  area,  with 
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transverse  striae,  the  area  on  fifth  segment  smaller  than  the  others; 
the  anal  area  shows  two  large,  smooth,  prominent,  submedi&n 
tubercles;  there  are  no  tubercles  outlining  the  stigmal  field;  the  stig- 
mal  plates  are  contiguous,  each  with  three  short,  straight  slit* 
directed  toward  tho3e  of  opposite  plate;  these  slits  are  much  shorter 
and  broader  than  in  Rhagoletis. 

This  species,  the  orange  maggot,  is  sometimes  found  in  Mexican 
oranges. 

OBTAimfi. 

The  larvae  of  the  ortalid  flies  are  rather  more  slender  than  those  of 
Musca;  the  two  great  hooks  are  distinct;  the  anterior  spiracles  have 
about  ten  lobes;  the  ventral  fusiform  areas  are  distinct,  but  the 
lateral  rather  weak;  the  tip  of  body  ends  in  two  slight  proeetses 
bearing  the  posterior  stigmal  plates,  each  with  three  short  slits. 

Most  of  the  species  occur  in  places  where  they  are  not  apt  to  be 
swallowed  by  man,  but  the  onion  maggot,  and  a  few  other  forms,  may 
occasionally  be  taken  in  food. 

Euxesta  thornx  Loew. 
(Plate  III,  figs.  53,  59.) 

Body  smooth,  slender;  two  great  hooks;  two  distinct  papillae  on 
the  bilobed  head;  segments  from  5  on  each  with  distinct  fusiform, 
swollen  area  on  ventral  base,  each  area  with  several  transverse 
ridges;  lateral  fusiform  areas  fairly  distinct;  anal  area  not  swollen, 
and  no  tubercles;  tip  of  body  rounded  and  smooth,  without  tubercles; 
each  stigmal  plate  on  an  elevated  black  base,  each  plate  with  three 
short  slits  and  a  button,  but  indistinct;  nine  lobes  in  the  anterior 
spiracles. 

In  ear  of  corn  from  Texas. 

A  similar  ortalid  from  tomatoes  in  Florida  has  but  five  lobes  in  the 
anterior  spiracles,  and  the  slits  on  the  posterior  spiracles  are  more 
nearly  on  the  outer  edge. 

Tritoxaflexa  Wied  (?) 

(Plate  III,  figs.  44-46.) 

Slender;  head  truncate,  with  two  small  papillae;  two  great  hooks; 
anterior  spiracles  with  ten  lobes;  segment  5  and  beyond  each  with  a 
swollen,  fusiform  area  on  ventral  base,  each  area  with  several  ridges 
in  front  and  behind,  leaving  a  smooth  space  in  the  middle;  a  faint 
transverse  line  on  middle  of  ventral  segments;  lateral  fusiform  areas 
visible,  but  not  prominent;  anal  area  with  a  low  swollen  lobe  each 
side,  no  tubercles;  a  few  fine  ridges  above  and  below  anal  area;  last 
segment  rounded,  smooth,  no  tubercles;  stigmal  plates  on  low  ele- 
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vations,  about  their  diameter  apart,  each  with  three  radiated  slits, 
and  a  button,  incomplete  on  inner  side. 

From  onions,  in  Pennsylvania.  It  is  probably  this  soecies  or  its 
close  ally,  T.  incurva  Loew. 

SEPSIDiE. 

The  larv®  of  the  Sepsidse  are  of  the  muscid  shape;  the  fusiform 
areas  are  not  prominent  except  on  the  venter;  the  anal  tubercle  is 
rather  inconspicuous;  the  spiracles  are  situated  on  projections  at 
the  tip  of  the  body,  and  also  in  the  pup».  Each  spiracle  has  three 
straight  slits. 

They  breed  mostly  in  manures,  but  sometimes  in  decaying  fruit; 
one  species,  the  cheese  skipper,  has  long  been  known  because  of  its 
occurrence  on  old  cheeses. 

Piophila  casei  L.    * 

(Plate  VII,  figs.  122-124.) 

The  body  is  of  the  usual  shape,  tapering  in  front.  The  head  is 
emarginate  from  above,  each  corner -projecting  in  a  papilla;  there  are 
two  well-separated  great  hooks.  The  anterior  spiracles  are  rather 
prominent  and  divided  into  about  ten  lobes.  The  sixth  and  follow- 
ing segments  have  on  the  ventral  base  a  naAow,  transverse,  fusiform 
area  in  which  the  ridges  are  broken  into  minute  teeth.  The  last  seg- 
ment has  at  tip  two  processes,  each  about  three  times  as  long  as 
broad  at  base,  and  rather  more  than  their  length  apart;  this  last 
segment  also  has  a  prominent  outer  angle  each  side  near  the  base. 
The  posterior  spiracles  are  situated  on  the  inner  tip  of  a  slight  pro- 
tuberance, and  each  has  three  straight  slits.  Each  main  tracheal 
tube  is  black  for  a  short  distance  from  the  tip. 

The  cheese  skipper  not  only  occurs  in  cheese,  but  also  in  hams, 
especially  the  fatty  parts,  and  in  oleomargarine;  there  are  several 
records  of  its  occurrence  in  people,  and  we  have  one  such  case. 

Alessandrini  has  recently  made  experiments  with  this  species  on 
dogs  and  finds  that  it  passes  through  uninjured,  while  it  may  cause 
intestinal  lesions  in  the  dog.  He  also  found  that  the  larva  was 
remarkably  resistant  to  many  chemical  substances,  supposedly  destruc- 
tive to  life. 

DBOSOPHILIDJE. 

DrosophUa. 

(Plate  VIII,  figs.  133,  135-137.) 

Body  rather  slender  in  front;  head  with  distinct  papillae,  two  well- 
separated  great  hooks;  anterior  spiracles  obscure,  not  much  ex- 
truded, with  eight  to  ten  long  branches  or  lobes;  each  segment  of 
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the  body  is  slightly  constricted  in  the  middle,  with  a  basal  roughened 
area  encircling  each  segment;  anal  tubercle  broad,  dark  colored, 
bilobed,  but  not  very  prominent;  around  tip  of  body  are  several 
pairs  of  tubercles;  five  pairs  are  described  for  D.  ampdophila  Loew, 
four  pairs  for  D.  amoma  Loew;  the  stigmal  plates  are  on  the  tips  of 
two  approximate  cylindrical  processes  which  rest  on  an  elevated 
part  of  the  tip  of  the  body. 

The  pupae  are  rather  barrel-shaped,  with  a  slender  projection  at 
each  anterior  corner  of  the  body,  the  process  varying  in  size  and 
tubercles  with  the  species;  the  posterior  end  of  the  body  is  provided 
with  tubercles  similar  to  those  of  the  larvae,  and  stigmal  plates  at 
the  tip  of  a  pair  of  truncate  projections.  The  pupae  are  usually 
found  in  the  same  lot  as  the  larvae,  as  evidently  but  a  few  days  are 
required  for  them  to  develop  from  the  eggs. 

Drosophila  larvae  and  pupae  are  quite  common  in  ovefripe  fruit, 
especially  grapes,  pears,  and  apples;  they  also  occur  in  jellies,  jams, 
vinegar,  pickles,  etc.,  and  so  are  frequently  swallowed  by  people. 

THE   CEPHAL0PHABYJTGEA1  SKELETON. 

The  structure  of  the  cephalopharyngeal  skeleton  varies  with  the 
species.  It  is  not  always  feasible  to  use  this  structure  in  identifying 
material,  since  it  usually* necessitates  the  destruction  of  the  anterior 
part  of  the  larva,  which  one  does  not  care  to  do  in  unique  specimens. 
Figures  have  been  given  of  this  skeleton  as  seen  in  several  species; 
but  it  can  not  be  used  as  a  diagnostic  character  for  groups  until  one 
has  examined  a  larger  number  of  species.  In  the  first  larval  stage 
this  skeleton  is  formed  of  very  slender  pieces,  only  narrowly  con- 
nected, but  in  the  second  and  third  stages  the  parts  broaden,  espe- 
cially the  lateral  plates. 

In  the  Trypetidae  (figs.  125,  132)  the  lateral  plates  are  only  weakly 
chitinized,  and  not  black;  they  are  deeply  indented  from  behind,  so 
that  the  upper  and  lower  limbs  are  connected  only  for  a  short  dis- 
tance.    The  great  hooks  have  a  very  prominent  spur  above  at  base. 

In  the  Ortalidae  (Euxesta,  fig.  121)  the  skeleton  is  very  similar 
to  that  of  the  Trypetidae. 

In  the  three  species  of  Sarcophaga  examined  the  lateral  plates  are 
not  so  deeply  indented  from  behind,  and  the  upper  limb  shows  a 
slender  appendage  along  its  lower  edge;  the  great  hooks  have  a  spur 
above  at  base  (fig.  134). 

In  the  Muscidae  (figs.  115,  120)  the  lateral  plates  are  still  less 
indented  from  behind,  the  lower  limb  being  much  larger  than  the 
upper  limb;  the  hypostomal  sclerites  are  short  and  heavy;  the  great 
hook  (for  there  is  but  one)  has  a  rather  small  spur  above  at  base. 

In  the  Calliphorinae  (figs.  126,  128,  131)  the  lateral  plates  are 
deeply  indented  from  behind,  and  here  it  is  the  upper  limb  that  is 
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the  larger.  The  hypostomal  sclerites  have  a  hump  or  swelling 
beneath;  the  great  hooks  have  hardly  any  spur  above  at  base.  In 
some  of  the  genera,  CaUiphora  and  ProtocaMiphora,  only  part  of  the 
upper  limb  of  the  lateral  plates  is  strongly  ehitinized. 

In  Homalomyia  (fig.  127)  there  is  an  approach  to  the  form  of 
Musca,  the  lateral  plates  only  slightly  indented,  the  lower  limb  the 
larger,  and  a  basal  spur  above  on  the  great  hooks.  In  the  upper 
anterior  part  of  the  lateral  plates,  where  they  unite,  is  a  number  of 
perforations,  some  round,  some  elongate;  these  are  not  seen  in  the 
other  families  examined,  but  appear  in  DrosophUa  (fig.  133). 

BEABDTO  OF  1ARYM  ON  CLASSIFICATION. 

The  value  of  larval  characters  in  classification  will  always  be 
variously  estimated  by  different  entomologists,  and  the  writer  is  far 
from  claiming  that  any  group  should  be  delimited  by  larval  char- 
acters. But  in  view  of  the  diversity  of  opinion  among  dipterists 
as  to  the  divisions  of  the  old  family  Muscidae,  the  bearing  of  these 
larval  structures  may  be  of  interest.  Some  authors  have  taken 
Stomoxy8  and  Glossina  from  the  Muscidae  and  put  them  in  a  separate 
family,  the  Stomoxyidae.  From  the  standpoint  of  the  larvae  there  is 
no  warrant  for  this  separation,  Stomoxys  being  much  nearer  in  struc- 
ture to  Musca  than  is  either  to  the  Calliphorinae.  Looking  at  these 
groups  from  the  structure  of  the  larvae,  one  will  notice  that  both  the 
Muscidae  and  the  Anthomyiidae  possess  two  styles  of  larval  structure, 
and  it  is  very  difficult  to  see  why  these  striking  differences  in  the 
larvaB  should  not  find  some  corresponding  difference  in  the  flies  upon 
which  to  found  a  better  classification.  The  larva  of  Homalomyia 
differs  so  greatly  from  that  of  Anthomyia  that  one  can  not  but  think 
that  this  difference  should  be  reflected  in  the  adult.  Likewise  when 
one  considers  the  peculiarities  of  the  larvae  of  Musca,  Stomoxys, 
I/yperosia,  and  Pseudopyrellia,  differing  from  other  muscids  by  impor- 
tant characters  at  each  end  of  the  body,  one  can  hardly  believe  that 
there  is  not  some  structure  of  the  flies  to  distinguish  them  as  a  group. 

The  classifications  of  the  Muscidae  by  Pandelle  and  by  Girschner 
agree  much  better  with  the  larvae  than  the  classifications  seen  in  the 
catalogues.  These  authors  have  put  the  Calliphorinae  remote  from 
the  true  Muscidae  and  near  the  Sarcophagidae;  Pandelle  also  has  a 
distinct  group  in  the  Anthomyiidae  for  Homalomyia,  and  the  true 
Muscidae  are  included  in  his  Anthomyiares.  However,  the  larvae  of 
the  true  Muscidae  are  so  different  from  Anthomyia  that  ,one  would 
suppose  the  flies  should  have  a  group  at  least  equal  in  value  to  that 
of  the  Anthomyiidae  or  Tachinidae.  This  would  indicate  three 
families,  Muscidae  in  the  restricted  sense — Tachinidae,  to  include 
Calliphorinae  and  Sarcophagidae;  and  the  Anthomyiidae,  to  include 
Muscina  and  Homalomyia.  the  latter  to  have  subfamily  rank. 
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Plate  I. 


Structure  of  Dipterous  Larv/e. 

Fig.  1.—  Mutca  domcstica:  Side  view.  Fig.  ?.—j\fusca  domc*lica:  Posterior  st  igmal  plates.  Fig.  3.—  Musca 
aomestica:  Tip  of  body.  Fig.  4.— Musca  domcstica:  Head  from  above.  Fig.  n.—Lyperosia  irritant:  Tip 
of  body.  Fig.  6.—Li/ptro8ia  irritans:  Head,  side  view.  Fig.  7 '.— Lt/prmxia  irritans:  Posterior  stigrnal 
plates.  Fig.  S.—Stomorys  calritrans:  Anterior  spimcle.  Fig.  9.— Storimzys  calcitrant:  Posterior  stigrnal 
plate.  Fig.  10.— Stomoxys  calcitrans:  Cephalopharyngeal  skeleton.  Fig.  \\.-Pscudopyr  cilia  cornicina: 
Tip  of  body.  Fig.  12.— Pseudopyrcllia  cornicina:  Anterior  spiracle.  Fig.  W.—PxeudopyrcUia  cornicina: 
Head,  side  view.  YxgAA.—Pseuaopyrrlliacorvirina:  Head, top  view.  Fig.  1.")  —  PscudopyreUia  cornicina; 
Btlgmal  area.    Fig.  \iu— Mnsca  dowfstica:  Anterior  spiracle.    Enlarged.    (Original.) 
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Plate  II. 


Structure  of  Dipterous  Larv/c. 

Stigmal  plates.     Fig.  IS.— Alumna   stabulan*. 


Fig.  17. — Muscina  stabulnns:  Stigmal  plates.  Fig.  18. — AIu*rina  stabulan*:  Tip  of  body,  side  view, 
rig.  19. —  Muscina  stahulans:  End  of  body.  Fig.  20.— Muscina  axsirriiis:  Tip  of  bodv,  side  view. 
Fig.  21. — Aluscina  assimiiis:  Stignial  plates.  Fig.  22.—  Muscina  assiviiiis:  End  of  body.  Fag.  23.— Near 
Atuszina:  Last  two  segments.  Fig.  2t.—  Near  AJmcina:  Anterior  spiracle.  Fig.  2o. — Near  Afuscinn: 
Head,  above.  Fig.  2<>.  Near  Afuscina:  Stigmal  pi  ite.  Fig.  27.  —  Aluxcina  stabutans:  Head,  side  view. 
Fig.  28. —  Muscina stabulnns:  Anterior spira<  le.  I  ig.  29. — Muscid  C:  Tip  of  body,  side  view.  Fig.  30.— 
Muscid  C:  Stignial  plates.  Fig.  31.— Muscid  C:  Anterior  spiracle.  Fig.  32.  -Muscid  C:  End  oibodv. 
Fig.  33.— Muscid  A;  Tip  of  body,  side  view.  Fig.  34.— Muscid  D:  End  of  body.  Fig.  3.">.-  Muscid  1): 
Anterior  spiracle.  Fig.  30. —  Aluscina  stnbnlnns:  Head,  above.  Fig.  37.— Muscid  A:  Stignial  plate. 
Fig.  38.— Muscid  A:  Anterior  spiracle.    Enlarged.    (Original.) 
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Plate  III. 


Structure  of  Dipterous  Larv>c. 

Fig.  39.— Cftrwowiyia  (t):  Tipof  body,  side  view.  Fig.  40.— Muscid  £:  Anterior  spiracle.  Fie.  41.— Mus. 
B:  Tip  of  Dody,  side  view.  Fie.  42.— Muscid  B:  Stigmal  plates.  Fig.  43.— Muscid  B:  End  of  bo< 
Fig.  44.—  Tritoxafifia:  Stigmal  plate.  Fig.  4o.—  Tritoia  flria:  Anterior  spiracle.  Fir.  4C—  Triloia  fie 
Tip  of  body,  side  view.  Fig.  47.—  Chry8omyia(t):  Stigmal  plate.  Fig.  4S.—  Lucilia  xylvarum:  llead.s 
view.  Fig.  49.— Lucillasylvarum:  Tip  of  body,  side  view.  Fie.  &).—Lucilia  ftylmrum:  Anterior  sninu 
Fig.  51. — LucUiasylvarum:  Stigmal  plates.  Fig.  52.—  Chrywmyia  (f  ).•  Anterior  spiracle.  Fig.  53.— Kuit 
thomx:  Stigmal  plate.  Fig.  54.— Xuctfia  sericati:  End  of  body.  Fig.  bb.—Lucilia  srricata:  Head,  1 
view.  Fig.56.— ProtocaUiphorachryaorrhcea:  Tip  of  body, side  view.  Fig.  57. —Protocalliphorachrt/sorrh* 
Head,  side  view.  Fig.  5&.—PTotocalliphorarhrv$orThcta:  Stigmal  plates.  Fig.  m.—Euicrta  thartur:  'I 
of  body  .above.  Fig.  tiO.—Luciliasericata:  Head,  side  view.  Fig.  61  .—Lucilia  sericaia.'  Tip  of  body,  s 
view.  Fig.  62.—  Colliphora  erythrocephala;  Head,  side  view.  Fig  C3.—  Calliphora  erythToctphala;  Stigr 
plate*.    Enlarged.    (Original.) 
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Plate  IV. 


Structure  of  Dipterous  Larv>c 

Fig.  64.— Saroophagid  D;  Tip  of  body,  side  view.  Fig.  65.— Sarcophagid  D:  Head,  above.  Fig.  66.— 
Saroophagid  D:  Head,  side  view.  Fig.  (X7.—Chrysomyia  mactUaria:  Head,  side  view.  Fig.  68.— Chry- 
somytamaceUoria;  Tip  of  body,  side  view.  Fig.Gd.—  ChrysftmyiamacclIaria:  Anterior  spiracle.  Fig.  70.— 
Sarcophagid  C:  Head,  above.  Fig.  71.— Chrysomyia  maeellaria:  End  of  body.  Fig.  72.— Saroophagid  B: 
Stigmal  plates.  Fig.  73.— Sarcophagid  A:  Two  segments,  venter.  Fig.  74*.— Sarcophagid  A:  Two  seg- 
ments, dorsum.  Fig.  75.— Sarcophaqa  inctria:  Segment,  venter.  Fig.  7^.— Sarcophagid  B:  Tip  of  body, 
side  view.  Fig.77.— Sarcophagid  C:  Tip  of  body,  side  view.  Fig.  7S.— Sarcophagid^:  Anterior  «?piracK 
Fig.  79.— Sarcophagid  B:  Anterior  spiracle.  Fig.  80.— Sarcophagid  B:  Head,  above.  Enlarged. 
(Original.) 
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Plate  V. 
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Structure  of  Dipterous  Larv>c, 

Fig.  81— Epochr a  canadensis:  Anterior  spiracle.  Fig.  82.—  Epochra  canadensis:  Stigmal  plate.  Fig.  83.— 
Rhagoletis  pomonella:  Anterior  spiracle.  Fig.  84.— Rhagoletis  pomonella:  Stigmal  plate.  Fig.  85,— 
Anas' repha  ludens:  Tip  of  body,  side  view.  Fig.  80.— A nastrepha  ludens:  Anterior  spiracle.  Fie.  87.— 
Ceralitis  cantata:  Anal  tubercle.  Fig.  88.— Ceratitis  capitate:  Anterior  spiracle.  Fig.  89.— Ceratitis 
cap'tata:  Ridges  on  ventral  segments.  Fig.  90.— Dacus  ferrugineus:  Tip  of  body,  side  view.  Fig.  91.— 
Acidia  fratria:  Tip  of  body,  side  view.  Fig.  9?.—^  cidia  fratria:  8t igmal  plate.  Fig.  93.—  A  ridia  fratria: 
Anterior  spiracle.  Fig.  94.— Rhagoletis  suavis:  Tip  of  body,  side  view.  Fig.  Vh.—RhagoUtis  suavis: 
Anterior  spiracle.  Fig.  96.— Rhagoletis  suaiis:  8tfgmal  plate.  Fig.  97.— Rhagoletis  cingulata:  Stigmal 
plate.  Fig.  98.— Rhagoletis  cingulata:  Anterior  spiracle.  Fig.  W.—Anastrepha  ludens:  Stigmal  plates. 
Fig.  100.—  Ceratitis  capitata:  Stigmal  plate.  Fig.  101.— Dacus  cucurbit*:  Head,  side  view.  Fig.  102.— 
Dacus  cucurbit*:  Anterior  spiracle.  Fig.  103.- Dacus  ferrumnru*:  Anterior  spiracle.  Fig.  104.—  Dacus 
cucurbit*:  Stigmal  plates.    Fig.  103.— Dacus  ferrugineus:  Stigmal  plate.    Enlarged.    (Original.) 
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Plate  VI. 


Structure  of  Dipterous  Larv>c. 

Fig.  10fi.—Homalamuia  sp.:  Dorsal  view.  Fig.  107.— Pegomya  brassiest:  Anterior  spiracle.  Fig.  108.— 
Pkorbia  floceosa:  Anterior  spiracle.  Fig.  100.— Phorbia  flDccosa:  End  of  body.  Fig.  110.— Pegomya 
bicoior;  Anterior  spiracle.  Fig.  111.— Pegomya  uscieeps:  Stigmal  plate.  Fig.  112.— Pegomya  bicolor: 
Stigmal  plate.  Fig.  113.— Pegomya  brassicac  Margin  of  stigmal  neld.  Fig.  1M.— Pegomya  brassiest 
Stigmal  plate.  Fig.  1 15.— Muscina  stabulans:  Cephalopharyngeal  skeleton.  Fig.  1 1  (>.— Pegomya fuscicr ps: 
Head,  side  view.  Fig.  117.— Anthomyia  sp.:  Tip  or  body,  side  view.  Fig.  118.— Pegomya  brasxicsr; 
Cephalopharyngeal  skeleton.  Fig.  110.— Pegomya  ctpetoruTn;  Stigmal  plate  and  anterior  spiracle. 
Fig.  120.— Musca  domestical  Cephalopharyngeal  skeleton.    Enlarged.    (Original.) 
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Plate  VII. 


Structure  of  Dipterous  Larv/€. 

Pig.  121  —EuuJfta  notata;  Cephalonharynge**!  skeleton.  Fig.  \21.—Pinphila  caxci;  Tip  of  bodv,  bel 
Fig.  123.— Piopkila  easel'  Tip  of  bodv,  above.  Fig.  124.— Piophila  castw  Anterior  spiracle.  Fi?.  12. 
RhagoUthpomonella:  Cephalopharynjieal  skeleton.  Fig .  I2t'».—  Colli phnra  ertjthroccphala:  Cephalonhar 
seal  skeleton.  Fig.  127. —/Jowia'omyia  sp.:  Oephalopharyngeal  skeletou.  Fig.  12H.—ProtocaUiph< 
Cephalopharyngealskeleton.    Enlarged.    (Original.) 
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Structure  of  Dipterous  Larv/e. 

Fig.  129. — Droaophila  ampelophila:  Dorsal  view.  Fig.  130.— D msophila  ampelophila:  Stigmal  plat*. 
Fig.  V\\.—Lucuia scricata:  Ophalopharyngeal  skeleton.  Fig.  1.52.  -Uncus cvcurbitte:  Cephalopharyngeal 
skeleton.  Fig.  IXi.—Drosophtiaampdophila:  Ophalopharyngeal  skeleton.  Fig.  134.—  Sarcophaoi  inrtrta: 
Cephaiopharyngeal  skeleton.  Fig.  135.— Droaophila  ampelophila:  Tip  of  body,  side  view.  Fig.  136.— 
DronophUa  ampelophila:  Head  of  pupa,   Yig.l'.ii.—Drosophila  ampelophila:  A uterior  spiracle.   Enlarged. 
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